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an old Chinese surgeon, is said to have Nd 
used ma-yao (extracted from Indian hemp) 


as a general anesthetic, and to have 


sutured wounds and ligated amputation 
stumps, as far back as 220 A. 5 
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D&G Sutures 


IELAS 


IDAVIS & — ING. 


Surgical Sutures Exclusively 


11221 Duffield Street ~ Brooklyn, NY, USA. 


COPYR/GHT NOV /924 D&G 


Insofar as the symptom ‘“‘uterine 


hemorrhage’’ is concerned, radium 
will control it. 


RADIUM CHEMICAL CO. 
PITTSBURGH, PA 


NEW YORK BOSTON CHICAGO 


— 
YY 
y bes 
Ry 
cit | 
= 
| 
& 
¥ 
vi 
| 


4 
| 
Asa 
facture 
E we hav 
consta 
1S eg 
Iletin 
vials: 
Spe iz 
tion & 
in unit 
A con 
tive tes 
dete 
directid 
Used 
where 
I-4, 
of 100 
A 


q 
‘s 
% 
S 
i 
4 
. 


USEFUL LILLY ITEMS 
In Treating Diabetes 


ILETIN (INSULIN, LILLY) 
Pure - Stable - Constant in Unitage 


As a result of two and one-half years research and experience in the manu- 
facture of Iletin (Insulin, Lilly) and in the production of very large lots, 
we have been able to develop a system of standardization which insures 
constant unitage within narrow limits. The capacity of the Lilly Laboratories 
is equal to practically any conceivable demand. 


Iletin (Insulin, Lilly) is supplied through the drug trade in 5 c.c. ampoule 
vials: U-10, U-20 and U-40 containing 50, 100 and 200 units respectively. 


IMPORTANT ACCESSORIES 


Iletin Syringes 
Specially constructed for the administra 
tion of Iletin (Insulin, Lilly), graduated 
in units instead of minims. 


Urine Sugar Testing Outfit 
A convenient portable set for quantita- 
tive tests. The amount of sugar can be 
determined easily and quickly. Complete 


directions accompany each set. 


Saccharin Tablets 
Used by diabetics as a sweetening agent 
where sugar is prohibited. Supplied in 
I-4, 1-2, 1 and 2-grain tablets, in bottles 


of 100 and 1000, also in pocket flasks. 


Ampoules Glucose 
A valuable emergency measure in treat- 
ing diabetes and other conditions. 


Benedict’s Solution 
Supplied both for quantitative and 
qualitative tests. 


Plain Agar, Granular 
Prepared without sugar. A harmless 
mechanical and natural stimulant to the 
bowel. Distinct from Prepared Agar,Lilly. 
Supplied in 1-4 and 1 pound packages. 


Physicians will be supplied additional in- 


formation on any of these items on request. 


All Lilly Products are supplied by the Drug Trade 


ELI LILLY AND COMPANY 
INDIANAPOLIS, U-S-A 
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VITAMIN UNDERFEEDING 


imposes lasting weakness upon 
the organism 


(An eminent authority in the British Journal 
of Experimental Pathology writes): 


““The fact that vitamins have a pos- 
itive, stimulating, drug-like action 
and thus act as food hormones is 
put forward to replace the preval- 
ent conception of their mode of 
action. 


“These conclusions open up a 
social aspect of the vitamin problem 
which has been hitherto not recog- 
nized, but which is at least as 
important as the actual production 
of diseases by a severe vitamin 
deficiency. They suggest that the 
physical make-up of a community 
is determined largely by the ease 


and regularity with which an abun 
dant supply of vitamins is secured 
to the pregnant and nursing mother 
and to the growing child. 


vitamin underfeeding, espe- 
cially if it has occurred in infancy, 
impresses itself upon the organism 
as a lasting weakness which only 
manifests itself when the organism 
is exposed to a strain. Hence the 
importance of insuring an abun- 
dant supply of vitamins in the food, 
especially to the pregnant and lac- 
tating mother and to the growing 
child.”’ 


UMEROUS experiments have been conducted 
with Fleischmann’s Yeast which have proved 


conclusively that not only is its vitamin content 
extremely beneficial, but that it greatly assists 
intestinal activity and induces, moreover, a definite 
leucocytosis. 

Fleischmann’s Yeast can be taken dissolved in 
milk or fruit juices or eaten plain. A popular 
method of administration is one cake half an hour 
before breakfast and the last thing at night dissolved 
in a glass of water (just hot enough to drink). 


New brochure on yeast therapy 
sent on physician’s request 


The Fleischmann Company, Dept. K-37 
701 Washington Street, New York 
Please send me free a copy of the brochure on 


yeast based on the published findings of distin- 
guished investigators. 


Name 


City .... State ; és 


LEVY-HAUSSER COUNTING CHAMBER 


WITH IMPROVED NEUBAUER RULING 


No. 3319 


LEVY-HAUSSER COUNTING CHAMBERS consist of a ruled glass slide made of one solid 
piece of glass carried in a moulded Bakelite holder of convenient size and shape for use on the micro- 
scope stage, which protects the glass slide against scratching of the under side and against breakage. 


When the glass slide is clamped in the Bakelite holder, the whole becomes a practically 
unbreakable unit. 


The ruled glass side can be readily removed from the Bakelite holder by lossening of the metallic 
clamp and withdrawal of the protecting slide, although this is not necessary either for the cleaning 
of the ruled glass slide or for the identification of the ruling. This interchangeability provides for 
the use of ruled glass slides with Improved Neubauer ruling, either single or double, and Fuchs- 
Rosenthal and Helber cells in the same holder. 


The trench eopesating the rulings on the double slide is carried entirely across the slide, and, for 
this reason and because of its greater width, obviates the frequent flooding of the chamber by the 
introduction of an excess of solution from the pipette. It also facilitates cleaning. The surfaces, 
bearing the rulings project beyond the area covered by the cover glass to the edge of the slide proper 
thus facilitating the introduction of the diluted blood from the tip of the pipette. The parallel 
ee ge sufficiently wide to avoid overflow from the ruled surface to the supporting surfaces 
on either side. 


As the LEVY-HAUSSER COUNTING CHAMBER is made in the same shop and by the same 
workmen as the Levy Counting Chamber, it embodies all the advantages of precise workmanship, 
visibility of rulings and the accuracy of dimensions for which the Levy Counting Chamber has 
become justly famous. 

Cede 
Word 
Levy-H Cc ti Chamber, with Improved Neubauer single ruling $10.00 Daatj 
ditto, with Improved Neubauer double ruling : as Saas 12.00 Dabnu 
ditto, with Fuchs-Rosenthal single ruling ‘ 10.00 Dadue 
332. ditto, with Helber cell. . 18.00 Daeja 
3325. Certified Levy-Hausser Counting Cc hamber, with pee d Neubauer single 
ruling and Bureau of Standards certificate 13.00 Daew2z 
3326. ditto, with Improved Neubauer double ruling ‘ 16.00 Dafnq 
3329. ditto, with Fuchs-Rosenthal single ruling 13.00 Dahno 
3330. ditto, with Helber cell 21.00 Daibm 
3360. American Standard Haemacytometer complete in case, with Levy-Hausser 
Counting Chamber with Improved Neubauer single ruling ee , 17.00 Davrg 
3361. ditto, with improved Neubauer double ruling .. Pe ee Pe 19.00 Dawme 
3366. Certified American Standard Haemacytometer, with Bureau of Standards 
certification, complete in case, with Levy-Hausser Counting Chamber 
with Improved Neubauer single ruling. ..... 22.50 Daygm 
3367. ditto, with Improved double ruling 25.59 Dayil 


Copy of new descriptive pamphlet, ‘‘American Standard Haemacytometers,” also circular 
regarding special sale of remaining stocks of discontinued rulings, sent on request 


ARTHUR H. THOMAS COMPANY 


RETAIL — WHOLESALE — EXPORT 


LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE PHILADELPHIA, U.S.A. 


CABLE ADDRESS, “BALANCE,” PHILADELPHIA 


COUNTING CHAMBER 
\ = 
U.S. PATENT 
JAN 8-1924 
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(Abbott) 


ted many users. 


‘“‘kind to tissues.”’ 


tion, Inc. 


fidence. 
pense no other! 


treatment). 


Abbott. 


CHICAGO 


San Francisco 
Bombay 


Seattle 
Toronto 


New York 


Neutral 
Acriflavine 


Since its discovery a few years ago 
by Ehrlich, Acriflavine has attrac- 
As a germicide it 
is powerful and at the same time 
This is especially 
true of the neutral derivative drug. 


Abbott’s Neutral Acriflavine is 
council-passed and made under 
license from the Chemical Founda- 
It is a drug of exceptional 
purity deserving the physician’s con- 
Prescribe no other! Dis- 


In plain tablets for making solutions 
(for use in gonnorrhea and wound 
In enteric-coated tab- 
lets for internal use (as a urinary 
antiseptic). In ultra-refined crystals 
for intravenous use. Ask your drug- 
gist for Neutral Acriflavine, 


Leaflet sent on request 


THE ABBOTT LABORATORIES 


4753 Ravenswood Avenue 


Los Angeles 


Electri 
ments ar 
of the 


regime 


Ranking with the 
Famous Spas of Europe: 


Nauheim—Castein—Baden-Baden, these 
are places famous for spa cures. And 
accepted the world over: 


How does Virginia Hot Springs compare 
with them? 


Americans who have for years been taking 
the cure at Hot Springs claim it to be an 
equal—and some an even greater cure 
resort than any found abroad. 


In 1913 scientists were consulted. An 
analysis was made of Hot Springs spas. 
Followed by a comparison with analyses 
of the leading European spas. The con 
clusion was amazing! It was found that 
Hot Springs held a high cosmopolitan 
rank. It excelled any number of spas 
considered important. And belonged with 
a few really famous cure resorts. 


Public opinion—scientific opinion 
combine to place Virginia Hot Springs high 


among cure resorts. Can we doubt such 
unanimous acclamation? 


Send for literature specially prepared 
for physicians —including report of 
analysis of Hot Springs waters. 


Virginia Hot Springs 
The HOMESTEAD 


Christian S. Andersen, Res. Mgr 


Hot Springs - Virginia ; 


Socially—as 
well as 
medically— 
Virginia Hot 
Springs ranks 
high. 


Wy» DN jek ND} 

4 


(gastron 


The entire-stomach-gland extract 


Submitted to the physician as a resource against gastro- 


intestinal affections. 


GASTRON presents the enzymes, complex proteins, coag- 
ulable and non-coagulable, the nucleo-proteins, amino-acids, 


etc., derivable from the gastric mucosa. 


Agreeable solution—no sugar, no alcohol. 


Fairchild Bros. & Foster 
New York 


TOLYSIN is unquestionably the agent of choice in treat- 
ing rheumatism, rheumatic fever, gout, arthritis, neuritis 
and similar conditions. It has relieved pain and lowered 


temperature in many cases previously unresponsive to other 


analgesics and antipyretics. "TOLYSIN is usually prescribed 
two or three tablets (10-15 grains) three to four times daily 


with water. 


Complete literature will be mailed on request. 


THE CALCO CHEMICAL COMPANY 


alco Pharmaceutical Division 


Works at New York Office 
Bound Brook, N. J. 136 Liberty Street 
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Acqguaint Yourself— 


with the action of this new and important drug 
in the control of pain and insomnia 


Non- Narcotic 


Hypnotic A LZ LOMAL Analgesic 


« R Oo C 
Sedative 


DOSAGE: As Sedative, 1 to 2 tablets. 


BOTTLES of 12 
As Analgesic and Hypnotic, 2 to 4 tablets. 


and 50 tablets. 


Supplies and Literature on Request 


Phe Hoffmann-La Roche Chemical Works 
New York 


CELESTINS 
VICHY 


The place of CELESTINS Vichy in the dietary is dis 
tinctive and important. It is an alkaline water of diuretic 
action, and is indicated in cases of the following: 


Chronic hepatic disorders; gastric and intestinal indiges 
tions; acid dyspepsia; chronic catarrhal gastritis or enter 
itis; rheumatism; diabetes; inflammation of the bladder 


€ Dame ofthe Spring 1s 07 HS and a large number of minor ailments. 
THERMAL ESTABLISHMEM 
VICHY CELESTINS VICHY is bottled only at Vichy, France 
Pica eae under the direct supervision of the French Government 


a 


Order and insist upon getting CELESTINS VICHY. 


A booklet on the therapeutic uses of CELESTIN: 
Vichy will be sent on request. 


HENRY E. GOURD 


General Distributor 


456 Fourth Avenue New York City 
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LESTINS! 


The Standard 
for 30 Years 


’} HE principle of Arnold Sterilizers 
has stood the test of thirty years’ 
In its improved Boston Board of 
Il-alth model it is the standard for 
ratory use. It is made either with 
le or double doors or in the round 
door pattern. 
\w Castle incubators, baths and ster- 
ers are also available. Send us 
ir requirements and ask for specifi- 
ions. 


Arnold Sterilizers 
(Steam at 100° C.) 


No. 638, 14} x 12} x 12} 
No. 639, 19} x 16} x 14)” 


CAST LE 


Sterilizers and bacteriological apparatus 
“Every laboratory needs a 
WILMOT CASTLE CO., 1160 University Ave., ROCHESTER, N. Y. dood steriliser.” 


"Seq. NewLeitz Combination Microscope Stand “ABM” 


IN STOCK FOR IMMEDIATE DELIVERY 


The Latest Research Model for Binocular and 
Monocular Vision 


LEADING MICROSCOPISTS CONSIDER IT THE IDEAL INSTRUMENT 
Features: FOR RESEARCH INVESTIGATIONS 


1. In general design it is similar to our large Research Stand “AA.” 
2. Binocular—and Monocular Body Tubes can be very easily inter- 
changed and attached by eccentrically acting lever—clamp. 
. 3. The Nosepiece adapteris mounted independent 
Monocular tube 
interchangeable of the tubes; objectives remain permanently 
with Binocular centered, irrespective of which tube is used. 
Body Tube . With the Binocular Body Tube attached the 
stand is in every respect equal to our ‘‘ Mon- 
Objective Binocular Microscope.” 


5. With the Monocular Body Tube attached 
it is identical to our Research Stand “AA,” 
available for Photomicrography. 

With this achievement Leiiz has scored another 
success as originator of new microscope models 
of the “ Leitz Quality of optical and mechanical 
workmanship.”” ‘Leite Quality” is beyond 
comparison, it is accepted as ‘ Supreme." 


Pamphlet No. L-1022 will be forwarded upon request 


60 East 10th St. 


licroscope “ABM” with Binocular Body Tube attached 


General Distributing Agents for Canada: 
THE J. F. HARTZ CO., LTD., TORONTO, CANADA 


Agents for Western States—California, Washington, Oregon, Idaho, Utah, Montana and Arizona: 
SPINDLER AND SAUPPE, 86 Third Street, San Francisco, Cal. 
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A Valuable Addition 
to the Diet of 
Child and Adult 


AN a quickly and completely available 
form of converted carbohydrate, and as 
a nutritive element of decided potency and 
universal tolerability, Karo Syrup is a dis- 
tinctly valuable addition to the diet of either 
child or adult, requiring heat and energy- 
producing, readily oxidizable pabulum. 


Karo Syrup is the ideal sugar supplier 
for the infant, the older child, the adolescent 
and for such among the adults as may re- 
quire a reinforcement of carbohydrate or 
sugar nutrition. 


NOTE: There are three kinds of Karo 
—Red Label, Blue Label and Orange 
Label. The nutritive value and digesti- 
bility of all three are practically equal. 


TO THE PROFESSION: The composi- 
tion of Karo (Corn Syrup) and informa- 
tion for Infant Feeding gladly furnished 
on request. Corn Products Refining 
Co., 17 Battery Place, New York City. 
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Fetrolagar 


(Trade Mark) 


A Warning Against Imitations 


Imitations flock in the wake of success. It has 
been brought to our notice that the success of 
PETROLAGAR has developed some imitators, 
several packed similar to our product. 

None of these imitators has, however, suc- 
ceeded in producing a product which equals 
PETROLAGAR in therapeutic action or taste. 

The process by which the mineral oil is diffused 
with agar-agar in PETROLAGAR was developed 
after a great deal of research and experiment. 
It results in the palatable, non-irritating emulsion 
which gives full lubrication; which gives a bland, 
gelatinous bulk in the intestine; which has the 
appearance and taste of pudding sauce 

PETROLAGAR has won its way to a pre- 
eminent position in its particular field by per- 
formance on clinical test. 

It has been accepted by the Council on 
Pharmacy of the American Medical Association 
for New and Non-Official Remedies 


It is prescribed by leading physicians in every 
section of the country for the treatment of 
constipation. 

It is stocked by the prescription pharmacy. 


Complete formula on every package 
Sold in strict conformance with ethical medical 
procedure by a house which does not advertise 
any article to the public. 
PETROLAGAR is issued as follows: 
PETROLAGAR (Plain); 
PETROLAGAR (with Phenolphthalein); 
PETROLAGAR (Alkaline) and 
PETROLAGAR Unsweetened (no sugar). 


Use this coupon to secure a clinical 
trial specimen 


DESHELL LABORATORIES, INC. 


Dept. J. 
3064 West Pico St. 589 East Illinois St. 
LOS ANGELES CHICAGO 


Deshell Laboratories, Inc., Dept. J. 


ENTLEMEN: 
Please send me a clinical specimen of Dr. 
PETROLAGAR (Plain) 
PETROLAGAR (with Phenolphthalein) Address 
PETROLAGAR (Alkaline) 
..PETROLAGAR Unsweetened (no sugar) 
(Mark type desired) 


| 
Petrolagar | 
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THE W&T SINGLE OUTLET CHLORINE INHALATOR 


HE value of the Vedder-Sawyer Treatment (Jour. Am. Med. 

Assoc. Mar. 8, 1924, pps. 764-766) using small concentrations 
of Chlorine in air for the treatment of respiratory diseases,—is being 
confirmed day by day by case and clinical records. Independent in- 
vestigators have definitely proven the value of the treatment. 

With equal definiteness it has been demonstrated that the treat- 
ment is only effective if concentrations of 0.015 mgs. of Chlorine 
per liter are accurately maintained at a]] times—and that such ac- 
curacy can only be secured by using equipment that delivers the 
proper proportion of air and chlorine to the patient—measuring both 
the air and the chlorine. 

The W& T Chlorine Inhalator has been developed to accurately 
administer the Vedder-Sawyer Treatment. 

Write for Technical Publication No. 61 which discusses fully 
the Therapeutic use of Chlorine 


WALLACE & TIERNAN 


COMPANY, INCORPORATED 
Manufacturers of Chlorine Control Apparatus 


NEWARK NEW JERSEY 
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Serobacterins 


(Antibody-Antigens) 


Serobacterins are sensitized bacterial vaccines—antibody-antigen 
combinations. 


Sensitized bacterial vaccines are a development of the researches 
of Besredka and Metchnikoff, in the Pasteur Institute, Paris. 


As a result of further research in the Mulford Biological Labora- 
tories, .serobacterins have now been made definite antibody and 
antigen combinations, which, on injection, impart at once a degree 
of passive immunity, followed by an active immunity. 


The degree of immediate passive immunity is dependent on the 
amount of specific antibodies carried by the serobacterin and 
promptly liberated when injected into the body. Because of this 
immediate immunity, which saves valuable time, and because they 
cause less local and general reactions, Serobacterins ate preferred 
to the ordinary non-sensitized bacterins by many physicians, for 
both preventive and curative treatment. 


Ask for Mulford Working Bulletin No. 18 
H. K. MULFORD COMPANY, PHILADELPHIA, U. S. A. 


Insulin 


White enamel with porce- M ABOLOR 
(aci 


(acid proof) top and 
washable dial that always 


remains white and legible— Recording 


never turns brassy or green. 
HANSON 


Dietetic Scale 


CCURATE and easy to use. Place empty 
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The STAIN of 
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ENDOCRINOLOGY FROM THE POINT OF VIEW OF THE 
SURGEON.* 


By G. W. Crite, M.D., 


CLEVELAND CLINIC, CLEVELAND. 


THE surgeon sees the organs of internal secretion in three aspects: 
(1) When the incidence of some disease of the endocrine organs 
themselves, such as a malignant or benign growth or an infection, 
demands operative intervention; (2) when a hyperactivity of the 
gland is causing such destructive changes in the organism as to 
require the diminution of the secretion by partial extirpation; 
(3) when it is necessary to protect an organism stressed by the 
disease of some other part from the stimuli which may cause a 
hypersecretion of one or more of the endocrine organs. All of the 
endocrine organs, with the possible exception of the pineal, have 
this in common—that a hypersecretion may safely be corrected by 
the extirpation of a portion of the gland and that a hyposecretion 
may be compensated by the administration of the essential ele- 
ment in the secretion. 

The first surgical removal of any of the endocrine organs—a 
thyroidectomy—was performed by Kocher in 1878, twenty-two 
years after Moritz Schiff had proved that the excision of the thyroid 
gland in dogs was invariably fatal. Kocher found that, although 
death did not follow complete extirpation of the gland in humans, 
a condition which he designated as “cachexia strumipriva” did 
follow. Following Kocher’s observations, Schiff continued his 

* Read before Section N of the American Association for the Advancement of 
Science, Cincinnati, December 29, 1923. 
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observations on dogs, and found that the symptoms which followed 
complete extirpation of the gland could be prevented by thyroid 
therapy —a graft of the gland into some part of the body, injection 
of thyroid juice or the ingestion of thyroid gland. 

Horsley, von Eiselsberg and others confirmed the observations of 
Kocher and the experimental findings of Schiff, and as a result 
Kocher soon modified his operation so as to leave in situ a portion 
of the gland. Just when the first removal of a portion of a gland 
in the treatment of hyperthyroidism was done I do not know, 
Kocher’s original thyroidectomies having been performed for the 
removal of the unsightly huge tumors of such common occurrence 
in Switzerland. Partial thyroidectomy for hyperthyroidism, how- 
ever, was an obvious and logical sequel of the experimental and 
clinical work of the men mentioned above, as has been the develop- 
ment of experimental and clinical studies of modifications of other 
organs of internal secretion. 

It is not necessary to more than cite the association of certain 
investigators with these later studies. Thus, for example, Halsted 
is associated with the identification of the cause of tetany following 
parathyroidectomy; Halsted and Cushing with surgery of the 
pituitary body; Batty with the first removal of the ovaries for a 
general somatic condition; Dandy with the first operative approach 
to the pineal body; Cannon, Stewart and Rogoff, Hoskins and 
others with the effects of experimentally induced variations of 
adrenal activity; Marine, Kendall, the Mayos and others with 
experimental studies on the surgery of the thyroid gland. While 
the pancreas, spleen and, to some extent, the intestinal mucosa 
may be included among the endocrine organs, their surgical sig- 
nificance need not be considered in this connection. The thymus 
also is omitted from this discussion, since its activity may be 
controlled by radiation. 

The modification of the symptoms of hyperthyroidism by partial 
thyroidectomy, and the reciprocal interrelation of such kinetic con- 
ditions as emotional stress, physical exertion, chronic infection or 
physical trauma, with the effects of increased thyroid secretion, 
and of increased adrenal secretion, led me some years ago to look 
upon a certain group of diseases which are almost invariably asso- 
ciated with excessive emotion or physical strain, infection, auto- 
intoxication, ete., as kinetic diseases, since in them there exists a 
diminished or an excessive activity of some one or more of these 
glands of internal secretion. Such conditions are nervous exhaus- 
tion, neurasthenia, hyperthyroidism, myxedema, adolescent goiter, 
cardiovascular disease, diabetes, Bright’s disease, apoplexy, acute 
acidosis, thromboangiitis obliterans and certain cases of epilepsy. 
An attempt was made, therefore, to discover whether or not by 
lessening the activating secretions from the thyroid gland and the 
suprarenals some of these conditions might be controlled. Twenty- 
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four operations were performed, each of which included the division 
of one of the cervical sympathetics, adrenalectomy on the opposite 
side and partial thyroidectomy. In some, in addition, the other 
cervical sympathetic was excised. These operations include 13 
for epilepsy, 4 for neurasthenia, 2 for diabetes, 3 for cardiovascular 
disease and 3 for thromboangiitis obliterans. Four cases of epilepsy 
showed very material improvement, and in certain other cases 
there was a temporary amelioration of symptoms, but, with the 
exception of one case of epilepsy, no permanent results have been 
achieved. In one case of apparently intractable diabetes there was 
a dramatic fall in the glycosuria on the day following the first 
operation, a fall which was maintained for a prolonged period, but 
as the patient was undergoing the Allen treatment at the same 
time the influence of the operation is debatable. In the control 
of the kinetic syndrome which we designate as hyperthyroidism, 
however, the role of the thyroid secretion is unquestionable, as is 
the role of partial thyroidectomy. 

One peculiarity of each of the glands of internal secretion appears 
to be the power of influencing profoundly the entire organism, and 
many investigations have been undertaken for the purpose of 
identifying the specific manner in which the influence of each is 
manifested. Our own experimental investigations as to the nature 
of the special role played by the thyroid and the adrenals has led 
us to assign to these glands the title of activators, since we have 
found that adrenalin alone and thyroid secretion alone produce 
nearly all the symptoms produced by any cause of increased acti- 
vation. Each causes increased metabolism; each causes increased 
activity of the other; each causes increased blood-pressure, increased 
pulse-rate, increased respiration, leukocytosis, sweating, dilation of 
the pupils, diversion of the blood to the surface, lowering of the 
threshold at the myoneural junction; each causes an early hyper- 
chromatism of the brain cells followed by a chromatolysis if its 
administration is continued. When either is removed entirely the 
brain cells degenerate; the power to fabricate heat and mental 
action is progressively lost; after adrenalectomy death soon follows; 
after thyroidectomy life continues only in so far as it is expressed 
by a continued heart action; a sluggish circulation; an impersonal 
existence. 

The fact that the essential content of the thyroid secretion is 
iodin and that iodin increases electric conductivity, together with 
our histological studies, led us to believe that the action of the 
secretions of these glands was electrical in character. In the 
course of certain biophysical researches, therefore, we found that 
in an iodized animal, whether iodized directly by the injection of 
iodoform or by feeding with thyroid extract, the electric conduc- 
tivity of the brain was uniformly increased. In cases of protracted 
iodism, however, when the animal was in a state of exhaustion the 
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conductivity was decreased. Identical changes in the conductivity 
of the brain followed the administration of adrenalin, a single injec- 
tion being followed by an increase in the conductivity of the brain; 
repeated doses by a decreased conductivity of the brain. In each 
instance the liver showed changes in the opposite direction from 
those in the brain. That is, when the conductivity of the brain 
was increased during the stage of increased activation the con- 
ductivity of the liver was decreased, the opposite being true in 
the stage of exhaustion from either cause, that is, when the con- 
ductivity of the brain was decreased the conductivity of the liver 
was increased. These findings produce a powerful link in the 
chain connecting these two organs, not only with each other but 
with the brain and the liver. 

In view of our histological findings in which, as stated above, the 
administration of either thyroid extract or of adrenalin was followed 
by an immediate hyperchromatism of the brain cells, with a later 
increased chromatolysis when the administration of either thyroid 
extract or adrenalin was continued, together with the corresponding 
changes in the electric conductivity and the findings in other experi- 
ments which link as irrevocably as these findings, the histological 
picture with the electric conductivity, we made an attempt to 
interpret the hyperthyroidism or hyperiodism, or adrenalism, in 
electrical terms. As further evidence to this end we made investi- 
gations to discover whether or not temperature changes were 
produced in the brain by adrenalin alone and by adrenalin in an 
iodized animal. We found that invariably the injection of adrena- 
lin in the normal animal was followed by a characteristic increase 
in the temperature of the brain amounting to about 0.5° C., the 
period of rise and fall being usually about ten minutes. In an 
iodized animal, on the other hand, the injection of adrenalin pro- 
duced an abrupt rise in the temperature of the brain, in some 
instances amounting to from 1.5° to 2° C., with as abrupt a return 
to below the normal temperature. Thus, again in these findings 
adrenalin and the essential element in the thyroid secretion prove 
their interrelationship and their essential effects upon the activity 
of the brain. It was significant that with the exception of the 
thyroid the temperature of no other organ or tissue was increased 
by the injection of adrenalin. 

The effect of the normal adrenalin secretion upon the brain was 
dramatically shown by observing the temperature of the brain 
during asphyxia. As Cannon has shown, during asphyxia there is 
an increased output of epinephrin. During asphyxia the tempera- 
ture of the brain shows the characteristic adrenalin curve. In a 
thyroidectomized animal the response of the brain to adrenalin 
was far less than in an animal with an intact thyroid. 

Summary. The results of these studies, therefore, have provided 
fundamental evidence in favor of the theory that thyroid secretion 
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and epinephrin are essential elements in the operation of the electro- 
chemical mechanism which we conceive the human organism to be; 
and that in the operation of the electrochemical mechanism the 
thyroid and the adrenals are indissolubly linked with the brain and 
the liver, their probable role being, as shown by these temperature 
studies, to control the oxidation within the brain whereby the 
electric charges which operate the mechanism are accumulated. The 
practical surgical bearing of these studies is that they point the way 
to an increased control of the factors which make or mar the sur- 
gical results. 

If the oxidation which controls the activation of the brain is in 
turn controlled by the secretion of the thyroid and of the adrenals, 
then by so much as the activity of these secreting glands can be 
controlled by management, technic and environmental control, by 
so much will the hyperactivity of the brain be prevented and the 
organism conserved. 

The proof that this assumption is correct is shown by mortality 
percentages and by morbidity results; since our efforts have been 
directed to the control of those factors which increase the activation 
of the organism, the mortality rate in the last 1000 thyroidectomies 
for hyperthyroidism has fallen to 0.8 per cent. In the last 720 
bad-risk cases of hyperthyroidism it has been 1.2 per cent. More- 
over, the same measures in acute abdominal risks of all kinds have 
reduced the mortality to 3.8 per cent. Our belief is that to the 
extent to which the activation of the organism can be depressed, 
to that extent will the organism be conserved. 


THE DIAGNOSIS AND TREATMENT OF EXOPHTHALMIC 
GOITER (GRAVES’ DISEASE).* 


By J. Hinton, M.D., 


NEW YORK. 


(From the Goiter Clinic of Dr. Charles Gordon Heyd at the New York Post-Graduate 
Medical School and Hospital.) 


A REVIEW of the cases of exophthalmic goiter (Graves’ disease) 
admitted to the Goiter Clinic of the New York Post-Graduate 
Medical School and Hospital during the past two years, numbering 
20, showed that the previous treatment consisted of: 

1. Physiological Rest, with Correction of Foci of Infection. Two 
cases fell in this group. One had been under treatment for two 


* T am greatly indebted to Dr. Heyd for the privilege of using the records of these 
cases in this review. 
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and a half years and | for one year. The patients were unable to 
work when seen. 

2. Roentgen-ray Therapy. This group included 4 cases. They 
had had from four to ten roentgen-ray treatments. None of these 
patients were able to work. 

3. Radium Therapy. Two cases were in this group. The first 
patient, who had had ten radium applications, was doing light 
work, but did not feel normal and his basal metabolism was 25+. 
The second patient showed a clinical picture of myxedema after 
eight applications, but did not return for the basal metabolism 
test. Follow-up letters were unsuccessful in getting the patient to 
return for treatment. 

4. Ligation of Superior Thyroid Arteries.* This series included 2 
patients who had had their ligations performed five and six years 
previously. One patient was blind from corneal ulceration, and 
was 65 pounds under weight, after ligation of the superior thyroid 
arteries. The other was 50 pounds under weight, and was able to 
work only about eight months during the year after ligation of 
both superior and one inferior artery. 

5. Gynecological Treatment. This group numbered 2. One had 
been operated on for displacement of the uterus, and three months 
later was operated for exophthalmic goiter. The other patient had 
had office treatment for uterine displacement for several weeks, 
and was operated upon one year later for Graves’ disease. These 
‘ases gave an irregular menstrual history. 

6. Incomplete Surgery. One case came under this heading. 
Four years before admission to Clinic the patient was operated 
upon, and had one lobe of the thyroid gland removed. The symp- 
toms returned one year later, and the patient was then treated with 
injections of boiling water, without relief. 

7. By Ophthalmologist. One case. This patient had a unilateral 
exophthalmos of several months’ duration, and it was thought he 
had an intraorbital tumor. Roentgen-ray therapy was advised and 
given. 

8. By General Medical Treatment with Sedatives. Six cases. 
These cases had been under medical care varying from three months 
to seven years. It is needless to say that these patients received 
only temporary improvement, or they would not have consulted a 
surgical clinic for their condition. 

The Signs and Symptoms of Graves’ Disease. The cardinal signs 
and symptoms of Graves’ disease are: (1) Tachycardia; (2) 
tremor; (3) exophthalmos; (4) enlargement of the thyroid. 

The secondary signs and symptoms are palpitation, insomnia, 
loss of weight, gastrointestinal disturbances, pigmentation and itch- 
ing of skin, hyperhydrosis of hands and feet, disturbance of the 

* The cases of this grouy, 1 of Group 5 and 1 of Group 8, are from my personal 
records, 
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menstrual function, flushed and warm feeling, emotional and 
irritable state. 

The first positive findings are tachycardia and tremor. Tachy- 
cardia is a constant finding in these cases, and it is due to the 
selective action of the thyroxin on the accelerator nerves of the 
heart. The pulse does not become normal during rest in bed or 
while asleep. In the neglected cases there is an arrhythmia, which 
is a bad prognostic sign, as it indicates marked cardiac degeneration. 
Tremor is one of the earliest symptoms. The characteristic feature 
is its very fine type. 

Exophthalmos is present in 85 per cent of the cases. It is not 
always present in the early stages of the disease, and may be uni- 
lateral in a small percentage of cases. Cases of several years’ dura- 
tion may give a history of intermittent exophthalmos. The 
exophthalmos seems to bear a direct relation to the cycles of thyro- 
toxicosis. It may entirely disappear during the interval between 
crises. It is due to the spasm of Landstrom’s and Miiller’s muscles, 
both of which are innervated from the cervical sympathetic system. 
Dalrymple’s sign is usually seen very early. This is a widening 
of the palpebral fissure. Von Graef’s and Kocher’s signs are 
present in the early cases. A lack of the upper lid to follow the 
globus oculi on looking down constitutes the former sign, and the 
same on looking up the latter sign. Stellwag’s sign—a lack of 
winking, which is normally from three to five times per minute—is 
very variable and of little diagnostic value. Moebius’ sign—lack 
of convergence of the eyes when looking at a fixed point—is also 
variable. Wood! states that dryness of the eyes is a common com- 
plaint in cases of Graves’ disease. Dalrymple’s ana von Graefe’s 
signs are due to spasm of Miiller’s muscle which runs from the 
superior palpebre levator muscle to the tarsal cartilage. 

The enlargement of the thyroid may not come on for a con- 
siderable period after other cardinal signs of Graves’ disease, and 
is present in about 80 per cent of the cases. It is very variable, 
and may be present early or not until the disease is well developed. 
The enlargement is frequently intermittent and is directly related 
to the crises of the disease. At first there is a soft enlargement 
which becomes elastic as the disease progresses; in neglected cases 
it has a firm consistency. On palpation the thyroid gives a definite 
pulsation, and auscultation gives a bruit. This bruit has been 
described by Riesman,? and may be heard on auscultation over the 
eye. These cases, if neglected, undergo a fibrous tissue replace- 
ment and go over into the “burned-out thyroid” of Crotti,* with 
a diminished secretion and, finally, myxedema. 

The Secondary Signs and Symptoms of Graves’ Disease. ‘The 
most important is the loss of weight, which is very marked in the 
severe cases, and may amount to 40 or 50 pounds during the crisis 
of the disease. In the interval between the crises the weight may 
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become normal; some remain constantly under weight. One case 
in this series did not lose weight, but gained about 30 pounds during 
the first year of the disease. 

The gastrointestinal disturbances are variable; a ravenous appe- 
tite is the rule in cases with marked loss of weight; anorexia is not 
uncommon. The case with marked gain in weight had anorexia. 
Diarrhea occurs occasionally in the severe cases, and is very annoy- 
ing to the patient. Palpitation comes on in spells, and is quite 
frequently worse at night. It is a factor in causing insomnia. 
Insomnia is usually present in these cases, but they respond to 
almost any form of sedative. 

The menstrual cycle in these cases is always irregular; the periods 
may be delayed and the flow very scant. In later cases amenor- 
rhea may be present, this disturbance in the menstrual cycle being 
the reason for consulting the gynecologist. Loss of libido is also 
a frequent complaint. The heat production in these cases is greatly 
increased from the excessive protein destruction. The patients 
wear very few clothes in cold weather and are uncomfortable from 
heat in surroundings which the average individual finds comfortable. 

Pigmentation of the skin is very frequently seen around the 
eyes and on the forearms. The skin may also be easily irritated 
by heavy clothing. Hyperidrosis of hands and feet is very annoy- 
ing when present. The emotional and irritable state of these 
patients makes them very trying to live with. 

The only laboratory data which have a definite place in the 
diagnosis and treatment of Graves’ disease are the basal metab- 
olism determinations. The basal metabolism is of value in diag- 
nosing the early cases from colloid goiters with a psychoneurosis. 
In the former it is always elevated, but never in the latter condition. 
The basal metabolism has also a definite place in selecting the type 
of treatment to be employed, as well as in determining the prog- 
nosis. These cases go through cycles of thyrotoxicosis, and if the 
metabolism does not drop with conservative treatment the patient 
is in the ascending wave of the crisis, and any surgical procedure 
at this time is contraindicated. A metabolism of 60 or 65 + that 
will drop 10 to 15 points with rest in from seven to ten days gives 
a much better prognosis that a metabolism of a 40 +, which remains 
stationary during the same period. The Goetsch test is not usually 
employed in the diagnosis of Graves’ disease at the present time, 
since it is liable to have a very deleterious effect on the patient, 
due to the action of adrenalin on the sympathetic nervous system, 
which is hypersensitive in this condition. 

The urine analysis in these cases shows quite frequently a glyco- 
suria. This is due to the fact that the pancreas and the thyroid 
have an inhibitory action over each other, and in hyperthyroidism 
the pancreas is inhibited to such an extent that carbohydrate metab- 
olism is incomplete; likewise there is a hyperglycemia. ‘The sugar 
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tolerance test is of neither diagnostic nor prognostic value. The 
differential blood count will show a diminution in the polymorpho- 
nuclear leukocytes and an increase in the number of lymphocytes. 
The number of leukocytes usually stays within normal limits. The 
diminution in the polymorphonuclear leukocytes is supposedly 
directly related to the severity of the toxemia. 

The Clinical Tests. The blood-pressure is normal or diminished. 
This is due to the action of the thyroxin on the vasodilator fibers 
of the arteries. The Katzenstein test consists in taking the pulse 
and blood-pressure and then compressing both femoral arteries for 
one minute; if the heart has no myocardial degeneration the blood- 
pressure should rise and the pulse fall; the heart with slight degen- 
eration will give a normal blood-pressure and pulse; in marked 
myocardial degeneration the blood-pressure drops and the pulse 
goes up. It is variable and of little prognostic value. 

Treatment. The advice this group of patients had received 
depended entirely on the specialist seen, and each patient had been 
assured of relief by the method of treatment employed. Each 
patient had been definitely advised against surgery. 

It is very important that these patients should be under the 
supervision of that group of men who afford the highest percentage 
of relief, namely, the surgeons. Falta and Meyers‘ state that 
“roentgen-rays and radium usurp the field that was formerly 
accorded to purely medical treatment. For the time being, at 
least, the surgeon, as opposed to the radiologist, seems to have 
the better of the argument.” 

A very small percentage of these cases can be cured by medical 
treatment, but it is only in selected cases in which prolonged medi- 
cal treatment promises satisfactory results, and with only those 
patients who can financially afford prolonged rest, without nervous 
tension, should this be undertaken. Roentgen-ray and radium 
have not given satisfactory results in the treatment of this condi- 
tion. At present one cannot regulate the proper dosage, for too 
many or too few cells are killed, and the relief is either only tem- 
porary or the patient goes over into a state of diminished thyroid 
secretion with the clinical picture of myxedema, which is not an 
uncommon occurrence. In severe cases it should never be employed 
because thyrotoxicosis is quite frequently produced, with a fatality. 
Among the German surgeons the consensus of opinion is against the 
use of roentgen-ray in this condition. The serum from thyroid- 
ectomized sheep—Moebius’ serum—has not given the results 
expected. The same can be said of the Rogers-Beebe thyroid 
residue. 

So far, surgery offers the best means of restoring these patients 
to complete health, with the least financial loss and the lowest 
mortality rate. Surgery has given 80 to 85 per cent of cures in 
late cases, as against 20 per cent of cures by medical treatment. 
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These statistics are based on the fact that the surgical cases are 
usually taken from the ones that had not been improved by medical 
treatment and were turned over to the surgeon for relief. 

Surgery should not be advocated in all cases when first seen. 
One may use conservative treatment for several weeks or several 
months before deciding to operate. The type of operation to be 
performed, whether ligation of the superior arteries or resection of 
the thyroid gland, will depend on the clinical picture, history and 
the basal metabolism rate. The preoperative treatment in these 
cases, with the selection of the proper surgical procedure in each 
case, is the main factor in reducing the mortality of this serious 
condition to about 1 per cent. 

The preoperative routine used in this Clinic consists of repeated 
basal metabolism determination, with rest in bed; high carbohy- 
drate diet, forced fluids; digitalis, mx, three times a day; luminal, 
gr. 1.5, every fourth hour; morphin, gr. 0.25, when necessary; 
Lugol’s solution, m5, three times a day for ten days. Lugol’s 
solution (Plummer) will change the type of secretion from that of 
Graves’ disease to the form of a toxic adenoma, which is supposedly 
due to alteration in the formula of the thyroxin. This should not 
be employed longer than fourteen to twenty-one days. Following 
this procedure the metabolism will drop from 15 to 20 points in 
from seven to ten days in all cases not in the ascending wave of 
the disease. If they do not respond to the above routine they are 
in the crisis of the disease, and any surgical procedure is contra- 
indicated at the time, and should not be undertaken until there is 
a marked drop in the metabolism. 

Graves’ disease has been produced by Falta and Meyers® experi- 
mentally in dogs and rabbits by the injection of thyroid extract, 
as well as by the extract of the struma removed in the operating- 
room, These animals have shown all the cardinal symptoms, as 
well as the histological picture of the disease. 

The picture of Graves’ disease has been produced in human 
beings by taking large doses of thyroid extract for the relief of 
obesity, with all the cardinal symptoms, including exophthalmos. 
This has subsided on discontinuing the medication, together with 
rest. 

Crotti® has expressed the opinion that Graves’ disease is due to 
a thyroneuropolyglandular condition, which is very true; but the 
thyroid gland is the chief factor at fault in the production of the 
condition, so the treatment should be directed at the thyroid gland 
instead of at the nervous system or at the other glands of internal 
secretion. 

Conclusions. 1. Surgical treatment of Graves’ disease has given 
a higher percentage of cures, with a lower mortality rate than the 
so-called conservative treatment. 

2. Graves’ disease has been produced experimentally in animals 
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from thyroid extract and the extract from the goiter removed at 
operation. 

3. The review of this series would indicate a lack of codperation 
by the various specialists in the treatment of this condition. 
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EVIDENCE THAT IDIOPATHIC EPILEPSY IS A SENSITIZA- 
TION DISEASE. 


By Josepn L. Mriter, M.D., 


CHICAGO. 


Recent_y Dr. Raulston and the writer made a report on the 
treatment of migraine by intravenous injections of a 5 per cent 
peptone solution. Evidence was presented at this time to support 
the view that migraine might belong to the sensitization group of 
diseases. Since the publication of this article the treatment has 
been employed in a considerable number of additional cases, with 
results that support our views expressed at that time—that such 
treatment has a distinct effect on the migraine seizures. The 
object of the present article is to call attention to the possibility 
that idiopathic epilepsy may fall in this same group. 

Asthma, hay-fever, urticaria, a high percentage of eczemas and 
pruritus may be considered as due to sensitization or hypersensi- 
tiveness to protein. It is unnecessary to call attention to the 
varied clinical symptomatology in this group. They all have, how- 
ever, several points in common, indicating the probable relationship 
of this group of diseases. Perhaps the most striking feature is their 
hereditary character, either the particular disease appears in the 
offspring or some other member of this group. Not infrequently 
one or more of these diseases appear in the same individual. 

Nervous factors also play an important role in this group. This 
is especially marked in asthma, urticaria, migraine and epilepsy. 
Until comparatively recently asthma was considered a neurosis, 
and at present many physicians emphasize the importance of 
nervous influences. Urticaria and angioneurotic edema are clin- 
ically closely related. Foods that can be eaten with impunity may 
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excite an urticaria at periods when the patient is suffering from 
nervous strain. The importance of nervous factors in migraine or 
epileptic seizures is generally recognized. As a consequence of 
nerve strain the hypersensitiveness of the individual is apparently 
increased. 

Migraine and epilepsy, like asthma, may first develop following 
some acute infection. Of the various acute infections thought to 
be responsible for the onset of epilepsy, scarlet fever is considered 
the most important. On the other hand, acute infections frequently 
exercise an inhibitory action on all this group. Asthma, which 
has proven resistant to all forms of therapeutics, including desensiti- 
zation treatment, may temporarily disappear after a severe infec- 
tion, as typhoid or pneumonia. No reference was found in the litera- 
ture in regard to the effect of infections on hay-fever. Migraine very 
frequently will temporarily and sometimes permanently disappear 
after an acute infection, and this is also true of epilepsy. Tinel!® 
refers to the disappearance of epileptic seizures after typhoid and 
pneumonia. Spratling reported that epileptics who acquire tuber- 
culosis frequently show amelioration or disappearance of seizures. 
Turnowsky" refers to 3 cases of established epilepsy, in all of whom 
the seizures subsided—2 after pneumonia and 1 after scarlatina. 
Hamilton’ reports 12 epileptics that acquired typhoid; 9 showed 
distinct improvement—1 of these was free from seizures after four 
years. 

This improvement after infection might be explained on the 
basis of desensitization, as this is the accepted explanation in asthma. 

Pregnancy not infrequently modifies asthma, migraine and 
epilepsy. All of these may subside temporarily during this period. 
On the other hand, they may first develop during pregnancy. 
Frank Coke recently refers to an asthmatic who was entirely 
relieved during six pregnancies. There are many other references 
in the literature to the favorable effects of pregnancy on asthma. 
Weir Mitchell” reported that he had never seen epilepsy made 
worse by pregnancy—on the other hand, the seizures are often less 
frequent. Beraud'® observed the effect of pregnancy on 31 epilep- 
tics—S8 were influenced unfavorably and 15 favorably. In 8 of 
these the seizures entirely disappeared during this period. As the 
placenta behaves as a foreign protein to the mother, it is possible 
that desensitization might result. 

The above evidence is merely suggestive that migraine and 
epilepsy may be sensitization diseases. There is considerable thera- 
peutic evidence to support this view. It has been reported espe- 
cially by French physicians that after treatment for rabies, or after 
the use of diphtheria antitoxin, epileptic seizures have temporarily 
disappeared. Bouché and Hustin,* following this lead, treated 
a number of epileptics with normal horse serum with encouraging 
results. 
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Spangler’s? use of snake venom in epilepsy, reported in 1908, in 
the light of recent developments deserves consideration. He was 
led to try this treatment after reading a report where a patient who 
had been subject to epileptic seizures for fifteen years had remained 
free for two years after being bitten by arattlesnake. Snake venom 
contains both a poisonous peptone and a globulin. The peptone 
is largely a nerve poison; the globulin lessens blood coagulability 
and increases vessel permeability. As there was a theory at this 
time that the epileptic seizure was associated with increased blood 
coagulability, he ascribed his good results to modification of blood 
coagulation. His report on 36 cases treated by subcutaneous injec- 
tions of crotalin showed that every patient was affected favorably, 
although in some instances the improvement was very slight, in 
others the seizures became infrequent, or the major attacks entirely 
disappeared. ‘Three patients had been entirely free for two years 
or more and 2 for eighteen months. In some cases the seizures 
permanently disappeared after the first series of five to six injections. 
He advised, however, that after the first series the injections be 
continued at intervals of two to four weeks. This is strikingly in 
accord with our observations in the peptone treatment of migraine. 
Spangler’s treatment appeared so irrational that no attempt was 
made in this country to verify his results. In France, however, 
reports have appeared from time to time recording the value of this 
treatment. 

Held’ recently made a report on 400 cases of epilepsy treated with 
serum of animals previously injected with serum and spinal fluid 
from epileptics. He states that 18 per cent of his series had been 
free from seizures two to four years and only 30 per cent were not 
benefited. If there is any value in this treatment it is probably due 
to the effect of normal serum rather than to changes produced by 
previous treatment of the animals. 

Lion, in 1911, reported good results in epilepsy from injections 
of brain extract. 

All of the above methods of treatment can properly be classed as 
protein therapy. Whether the results were due to non-specific 
desensitization or some other action of protein is a matter to be 
determined. 

Recently two reports have been made by English physicians, 
which lend support to the above reports, or, at least, suggest that 
foreign protein injections can modify epilepsy. James Crockett” 
conducted a tuberculosis sanitarium where all patients received 
tuberculin. He observed that in case the patient, in addition, had 
epilepsy, the seizures usually disappeared. He then treated 23 cases 
of epilepsy with tuberculin injections, beginning with 0,000,000,01 
cm., and gradually increasing the dose, never exceeding 0.4 cm., 
and always endeavoring to avoid a reaction. A total of eight to 
ten injections were given at approximately weekly intervals. 
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Eleven patients in this group, at the time the report was made, had 
been free from seizures for three months or more. One patient 
who had 309 major and minor seizures in the month preceding the 
treatment had been entirely free for nineteen months. 

Almost simultaneously with this report there appeared in the 
British Medical Journal a brief article by Edgeworth.' He treated 
20 epileptics with intravenous injections of a 5 per cent solution 
of peptone, beginning with 5 minims and gradually increasing to 
20 minims. Nine of these patients had been at least temporarily 
benefited. 

The above therapeutic evidence cannot safely be ignored. The 
question arises, What is the method of action of these various 
agents? 

If we permit ourselves to assume that the epileptic seizure is an 
anaphylactic manifestation, it raises the question of possible non- 
specific desensitization. There appears in the literature an occa- 
sional reference to a specific food being responsible for the seizures. 
Others refer to the effect of diet upon the seizures. These isolated 
reports that food may play a role in the seizures are significant 
if not convincing. The most interesting investigation of this phase 
of the subject has been reported recently by Wallis and Nicol.!” 
They made protein skin tests on 122 insane epileptics; 46 of these 
gave positive reactions; 28 reacted to peptone, 15 to cereals, 15 to 
fish and meat, 9 to vegetables, 9 to eggs and 3 to milk. One hun- 
dred controls were tested in the same manner; 13 of these were 
normals, 70 dementia precox and 17 various other forms of insanity. 
Only 4 gave a positive reaction—all to peptone and all in patients 
with dementia precox. In case the test was made just previous to 
the seizure the patient might react to a number of proteins, although 
earlier he may have been sensitive to only one. Following a seizure 
all tests might become negative. This desensitization corresponds 
to the antianaphylactic state observed in animals after anaphylactic 
shock. On account of this period of desensitization they emphasize 
the importance of making the tests several days after a seizure. 

In those sensitive to a particular food the withdrawal of this 
article from the diet was followed by striking improvement, the 
seizures entirely disappearing to return again in case the offending 
food was taken. This report furnishes the necessary evidence that 
in some cases of epilepsy food sensitization is responsible for the 
seizures. The objection might be raised that if food sensitization 
was an important etiological factor in epilepsy it would long ago 
have been recognized. It is well to recall, however, that only in 
recent years has asthma been considered a sensitization disease. 

The work of van Leeuwen and Leydner* furnishes some additional 
support to the sensitization theory, using a method first proposed 
by Freund for isolating a muscle-stimulating substance from the 
blood. They were unable to detect this substance in the blood of 
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normal individuals. They then attempted to isolate it from the 
blood of patients suffering from a variety of diseases. They found 
it present only in the blood of patients with asthma, urticaria, 
migraine and epilepsy. It is their opinion that this toxic substance 
is in some way related to their “allergic disposition.” If these 
results are confirmed it would at least indicate a close relationship 
between this group of diseases. 

There is considerable evidence that there is a non-specific desen- 
sitization. This subject was briefly discussed in our article on 
migraine. Longcope™ recently reviewed this subject. He states: 
“Tt seems impossible to avoid the conclusion that in animals sensi- 
tized to two proteins anaphylactic shock to one reduces temporarily 
the sensitiveness to the second.” All admit that it is not as com- 
plete or as lasting as specific desensitization. Larson'’ has recently 
reported he was unable to desensitize with peptone animals sensi- 
tive to egg albumen. This work, however, can scarcely be accepted 
as disproving non-specific desensitization. In addition to the 
laboratory experience on this subject there is considerable clinical 
evidence supporting the non-specific theory. 

Frank and Strouse!’ treated hay-fever patients with autogenous 
staphylococcus vaccines, and reported results that compare favor- 
ably with pollen therapy. Sutton, in a recent personal com- 
munication stated that during the past summer hay-fever patients 
who were not relieved by attempts at pollen desensitization obtained 
temporary relief after intravenous typhoid vaccine. These results 
are in accord with the observation of Rosenau and Anderson, that 
animals receiving repeated injections of foreign protein became 
highly insusceptible to anaphylactic shock. van Leeuwen and 
Varakamp’ report 2 patients relieved of hayfever following treat- 
ment with tuberculin. Rachmann® has recently stated that he con- 
siders the treatment of asthma with bacterial vaccines as non- 
specific. Schottmiiller® reports 8 patients with bronchial asthma 
treated with intravenous non-specific vaccine; 7 of these were 
relieved of their asthma. It is safe to state that it has not been 
clearly demonstrated that autogenous vaccines are superior to stock 
preparations in treating the bacterial type of bronchial asthma. 
For several years we made it a routine practice to give all bacterial 
asthmas entering my service at Cook County Hospital two or three 
intravenous injections of typhoid vaccine. An occasional patient 
was promptly relieved. Those not benefited were treated with 
autogenous vaccine. In no case, however, that had failed to be 
relieved by the typhoid vaccine was there any benefit from auto- 
genous vaccine. 

van Leeuwen and Varakamp’ have recently reported on the use 
of tuberculin in asthma. They selected only those patients who 
gave a positive von Pirquet. It would be interesting to see, how- 
ever, whether the result would not have been just as satisfactory 
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in those patients in which the test was negative. They used Koch's 
T.O.A. in doses, ranging from 1 cm. of a 1 to 100,000 solution, 
gradually increasing, but not exceeding 1 cm. of a 1 to 10,000 solu- 
tion, and always endeavoring to avoid a reaction. If the dose was 
too large an asthmatic seizure was precipitated. ‘Twenty-eight 
patients were included in their series. All gave negative or, at 
most, slightly positive protein skin tests, and were probably chiefly 
the bacterial type of bronchial asthma. They report 68 per cent 
completely relieved, 10 per cent greatly benefited, 18 per cent 
decidedly improved and 4 per cent not benefited. These results 
compare very favorably with those obtained by specific desensitiza- 
tion. Auld,’ following the suggestive animal experiments of Dale 
and Kellaway, demonstrating that peptone would prevent anaphy!- 
actic shock in guinea-pigs, undertook the treatment of asthma with 
intravenous peptone solution. All types of bronchial asthmas were 
included in his series. No actual figures were given in regard to 
the percentage relieved, but he reports he was highly pleased with 
the results. Patients with cat or dog asthma were relieved while 
still in contact with these animals. 

The above clinical observations support the laboratory experi- 
mental work that desensitization is not strictly specific. This 
enables the physician to apply a therapeutic test in diseases where 
hypersensitiveness may be a factor. Recently a patient with a 
long-standing intermittent hydrarthrosis came under my observa- 
tion through the courtesy of Drs. Plummer and Lewin. The precise 
periodicity of the seizures in many cases of this disease excited the 
suspicion that the trouble might be anaphylactic in character. 
This exact periodicity is occasionally observed in migraine. This 
particular patient developed his trouble every thirteen days. In 
reviewing the literature on this subject Bierring®® reports that in S 
out of 9 patients with this trouble, who became pregnant, the 
seizures disappeared. This patient was first given peptone. As it 
excited a marked urticaria, typhoid vaccine intravenously was then 
used, the patient receiving about twelve injections. He has now 
been free from his trouble for eight months, although in his last 
report he states that he has recently had periodical stiffness of the 
knee, but no swelling, and has been advised to take a few more 
treatments. 

My own experience in treating epilepsy by this method is too 
limited to be of value. Colleagues, however, have reported to me 
most satisfactory results both with peptone and tuberculin, confirm- 
ing the work of Crockett and Edgeworth. 

Summary. The clinical results reported in epilepsy should 
stimulate further investigation, both in regard to sensitizing agents 
and non-specific therapy, and it is the object of this presentation 
to create an interest in this subject. It is to be remembered that 
in recognized sensitization diseases, such as hay-fever, no one has 
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been able to secure anywhere near 100 per cent of cures. For this 
reason failures must be expected. It is also to be borne in mind 
that desensitization is not permanent—the treatment must be 
repeated at intervals in order to avoid recurrence. 
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SOME CARDIAC EFFECTS OF ATROPIN. 


By Rosert Dawson Rupotr, M.D. (Epin.), F.R.C.P. (Lonp.), 
AND 


F. M. R. Butmer, M.B. (Tor.), B.Sc. (Tor.), 


TORONTO, 


(From the Department of Therapeutics, University of Toronto.) 


Every medical man knows that atropin tends to hasten the 
heart’s action, the pharmacological explanation being that it 
paralyzes the vagal nerve-endings in the heart, and thus allows 
that organ to run riot. The dose of the drug that is required to 
fully throw the vagus nerve out of action is at least '5 gr., and in 
many people as much as 3/5 gr. or even more is necessary. 

The effects of many drugs vary not only in quantity but also in 
quality with the dose given, and atropin is a good example of the 
latter, in that the action of a small dose is the very opposite of that 
from a larger one. If a sufficiently small amount be administered 
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no hastening of the heart occurs, but rather a slowing, and it is 
with this slowing action that we are now concerned. Many books 
on pharmacology do not even mention this slowing, while a few do 
so in a casual way. Thus, A. A. Stevens! writes, “Prior to the 
acceleration (of the heart) there is occasionally some slowing from 
stimulation of the inhibitory center in the medulla, but this effect 
is always transient.” But what we desire to show is that if the 
dose be sufficiently small this preliminary slowing is not transient, 
but lasts for many hours, and is the only effect of the drug on the 
heart-rate. 

Petzetakis? demonstrated that there are two stages in the action 
of atropin on the vagus: (1) The one of vagal excitability, and 
(2) the one of vagal paralysis. In the first stage the heart tends 
to slow and a degree of heart-block may occur and extrasystoles 
appear; in the second stage the heart hastens and any block tends 
to lessen or disappear. With a large dose the first stage is transient 
and quickly followed by the second. 

Until a couple of years ago our opinion of the action of atropin 
on the rate of the heart was the same as that of O. T. Osborne,’ 
who in his book says, “Atropin causes increased rapidity of the 
heart, raises the blood-pressure. The average dose is ;}y gr.” 
After the work which is described below we now agree with V. E. 
Henderson, when he writes, “The normal therapeutic dose of 
atropin slows the heart centrally; the vagal endings are not para- 
lyzed,” and with H. McGuigan,’ when he says, “Small doses of 
atropin, if they influence the heart-rate, only slow it.” 

At that time one of us got several house physicians and senior 
students to try the drug in doses of ;}» gr. on patients and on them- 
selves, and the results were either negative or else the heart was 
actually slowed. We thought that perhaps the drug was at fault, 
so tried the triturates of several makers, but always with the 
same results. When we used ;'5 gr. or more the pulse hastened, 
and, by the way, the blood-pressure, both systolic and diastolic, 
tended to be lowered and never to be raised, most books to the 
contrary. We also noticed that even after large doses the heart 
was at first slowed, although it quickly then hastened, following 
exactly Petzetakis’ two stages. 

The matter seemed to be worthy of further and more systematic 
study, and during the past year we have tried the effects of small 
doses of atropin upon many healthy individuals and also on a 
certain number of abnormal people, nearly 100 people in all. The 
work was done in several stages. 

1. Single doses of +)» gr. were given hypodermically or by the 
mouth (the effects are the same by either route, but rather slower 
when the drug is given per oram). Nearly always the pulse-rate 
fell considerably and, further, stayed down for several hours. Fig. 
1 shows this and also the lowered blood-pressure. 
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2. Next we tried the action in a different way. In some 50 indi- 
viduals (many being medical students) the pulse was taken every 
hour or so for one day, in order to get the usual rate for the 
individual. Next morning ;}y gr. of atropin was given by the 
mouth, and the pulse counted in the same way. .On the third day 
the rate was again taken. On the day on which the atropin was 
taken the average pulse-rate was nearly always lower, often by as 
much as § to 10 beats per minute. The average for the whole 
group was as follows: First day, —80.22; second day (atropin), 
—75.5; third day, —80.45. 
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Fic. 2.—Pulse on three consecutive days. On second day ;}9 gr. of atropin sulphate 
given and pulse slowed. 


The slowing of the rate persisted for many hours, and often 
lasted all day after the dose given at 8 a.m. In a few instances 
there was little or no slowing or even a slight hastening. To such 
people a smaller dose was subsequently given, and in nearly every 
instance the heart was slowed. Evidently some people are more 
susceptible to the drug than are others. The average fall in our 
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series was not very great on account of these susceptible cases. 
Fig. 2 shows a typical finding. 

The pulse on the atropin day was considerably lower than on the 
day before or the day after. 

In another case (Fig. 3) -\y gr. was given on the second day, and 
produced a preliminary slowing followed by a considerable rise 
which was succeeded by a prolonged slowing, as the dose in the 
blood diminished. 
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Fic. 3.—Atropin sulphate, “4 gr., given by mouth. Preliminary slowing of heart, 
then hastening and final prolonged slowing. 

3. If atropin in small doses increases the vagal excitability it 
should tend to enhance the effects of any other stimulation of the 
nerve. 

Petzetakis found this to be the case in regard to ocular pressure. 
Pressure on the eye-balls tends to slow the heart reflexly through 
the vagus. If it be done in animals or in persons who have had 
preliminary small doses of atropin the effect is much more pro- 
nounced than usual. In the same way as digitalis somewhat slows 
the regular heart through the vagus, one would expect to see that 
when it is given in conjunction with small doses of atropin the 
slowing effect would be greater, and this we find to be the case. 
A number of individuals were put upon a dram of tincture of digi- 
talis for a week, and it was found that the heart was very slightly 
slowed. Then a single dose of ;}» gr. of atropin sulphate was 
given, and the slowing became very much exaggerated, being in 
some instances as much as 40 beats per minute. Both the drugs 
were acting by stimulating the vagal centers. Fig. 4 shows such 
a case. The upper tracing gives the effects of atropin alone, the 
lower the effect of the same dose given after the individual had 
been on a daily dose of 1 dram of tincture of digitalis for a week. 
In this case when the pulse became very slow some degree of heart- 
block occurred. The amount of digitalis given would not likely 
of itself have produced any heart-block, but the combined effect of 
the two drugs did so, This fits in with J. T. Halsey’s® results, 
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where in dogs in which he had produced partial heart-block, by the 
use of digitalis or strophanthin, atropin in small doses increased 
the block. 
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Fic. 4.—Digitalis and atropin. Upper tracing shows effect of atropin alone. Lower 
tracing, of atropin after a week of digitalis. Same individual. 
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4. If atropin in small doses increases heart-block due to digi- 
talis, then one would expect to find that it would act similarly in 
block caused by other factors. We found this to be the case in 
several patients, of which the following is an example: 


Case Histrory.—Miss A., aged twenty-eight years, had partial 


heart-block of unknown origin and of years duration. Auricles 
were beating regularly at 60 per minute; ventricles irregular, run- 


Fic. 5.—Partial heart-block. 
ning at 30 to 50 per minute, due to occasional missed beats; P—R 


interval long, varying from 0.4 to 0.52 (Fig. 5). After exertion, 
such as from sitting up in bed, the pulse became regular and the 
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auricular and ventricular rates the same, but the P-—# interval 
remained long (0.41 to 0.48). She was given ;'y5 gr. of atropin 
hypodermically. Five minutes later the block had increased, and 
the P-R interval was as much as 0.64. Thus, the first effect of 
the drug was to increase the: block. Forty minutes after the 
atropin had been given the condition had changed, and now the 
auricles and ventricles were both beating at the rate of 70 per 
minute, and the P-R interval was reduced to 0.37. Thus, the first 
effect of the atropin was to increase the block by vagal activity, 
but this was soon followed by a decrease of the block as the vagal 
endings became paralyzed. 

Next, this patient was put upon doses of s)5 gr. of atropin by 
mouth thrice daily. The block soon increased, and now exercise 
did not remove it. After seven days of this medication the block 
was so marked that every second ventricular systole was missed 
(Fig. 6). A few days after the drug had been stopped the condition 
was as before its administration. 


Fic. 6.—Increase of heart-block in same patient as Fig. 5 after a course of small 
doses of atropin, 


It is evident that if atropin be given in the treatment of partial 
heart-block the dose must be large or the block will be increased 
rather than diminished. 

In a few cases of Graves’ disease, in which we tried small doses 
of atropin, there seemed to be some slowing of the heart-rate, but 
one would need to test this in a large series of patients before being 
sure of this. It is interesting to remember that it has long been 
the practice of many clinicians to give belladonna in this disease, 
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and our findings would tend to support scientifically what has always 
seemed to be a purely empirical treatment. 

Our work has chiefly been done in cases of regular heart, but, 
with the collaboration of Dr. Jamieson and Dr. Hepburn, we tried 
the effects of small doses of atropin in some cases of auricular 
fibrillation, some under the influence of digitalis and others without 
this. The ventricular rate was never lessened and usually hastened. 
This apparently paradoxical result can probably be explained as 
follows: Sir Thomas Lewis’ has shown that, while large doses of 
atropin by paralyzing the vagi cause increase in the refractory 
period, and in the duration of circuit movement with consequent 
lessening of auricular oscillations and often of ventricular systoles, 
stimulation of the vagi cause the opposite effect, with consequent 
hastening of the auricles and ventricles. Now, atropin in small 
doses stimulates the vagi, and hence may hasten the heart in the 
abnormal condition of auricular fibrillation. Hence, here it would 
be useless to use atropin as an adjuvant to digitalis. But it is 
otherwise in regular hearts and we have in atropin in small doses 
a drug that will slow such and which will enhance the effects of 
digitalis in such cases. 

Summary. Atropin has two distinct effects upon the heart-rate 
when this is regular. In small doses it merely slows it, probably 
by stimulation of the vagal centers. In large doses, of course, it 
hastens it by paralyzing the vagal endings in the heart. It also 
then tends to remove any existing heart-block. If the dose be 
neither large nor small there will be no change in the heart-rate, 
the two effects of stimulation of the vagal centers and partial 
paralysis of the nerve-endings neutralizing each other. As already 
mentioned, individuals vary very much in their reaction to atropin. 
In most adults ;}» grain will merely slow the heart, in some no 
effect will occur while in a few a slight hastening sets in. In the 
last two groups it is usually only necessary to lessen the dose to 
get the slowing effect. 
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THE MYOCARDIUM IN NON-INFECTIOUS MYOCARDIAL 
FAILURE. * 


By B. J. Cuawson, M.D., 


MINNEAPOLIS, 


(From the Department of Pathology, University of Minnesota.) 


WHEN symptoms of chronic myocardial failure are present many 
clinicians make a diagnosis of chronic myocarditis, without regard 
to the pathological type of heart disease that may be present. 
Others use the term chronic myocarditis in a narrower sense to 
include only idiopathic hypertrophy with myocardial failure 
(hyperpiesia). 

In chronic myocardial failure patches of fibrous tissue of vary- 
ing distribution and size are frequently found in the myocardium 
and, according to one view, these are inflammatory in origin. 
Aschoff and Tawara! and Coombs? consider that some fibrosis may 
result from acute rheumatic fever. Brooks* finds fibrosis in a 
high percentage of cases of endocarditis. According to another 
view, the fibrosis for the most part is not infectious in origin and, 
to express the idea, such terms are used as senile heart, the arterio- 
sclerotic heart, cardiosclerosis, etc. 

The purpose of this paper is to determine the extent and character 
of the anatomical changes in the myocardium in chronic myocardial 
failure and to find the cause of these changes. 

Material. A detailed gross and microscopical study was made of 
the myocardium in 102 hearts which had been preserved and were 
available for study. The coronaries were carefully traced to deter- 
mine the extent of the thickening of their walls and the narrowing 
of their lumina. The degree of coronary sclerosis is expressed in 
grades of 1 to 4. A grade 1 signifies just enough thickening to be 
noticed, and grade 4 signifies a condition where the coronaries are 
practically closed in one or more places. Degrees 2 and 3 are 
intermediate. Degrees 1 and 2 are referred to as slight and 3 and 
4 as serious. The condition of the orifices was especially noted. 
This is particularly important in cases with syphilitic aortitis. The 
orifices are never seriously involved in arteriosclerosis of the senile 
type. Both gross and microscopical search was made for thrombi 
in the coronaries in various parts of the heart wall. The myo- 
cardium of both right and left ventricles was dissected for the 
gross determination of fibrotic areas. Microscopical sections were 
studied from five different areas: From both apices, from the 
middle part of both ventricles and from the septum. A careful 


* The term non-infectious includes conditions not immediately associated with 
an acute infectious or toxic process. 
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search was made for fibrotic areas and inflammatory processes, such 
as exudates and Aschoff nodules. 

Conditions in which Non-infectious Myocardial Failure May Occur. 
For convenience the 102 cases of myocardial failure have been sepa- 
rated as follows: Group I, cases of hyperpiesia that died of myo- 
cardial failure, 37 cases. Group II, cases of hyperpiesia with slight 
cardiac decompensation that died of cerebral hemorrhage, 7 cases. 
Group III, cases of chronic glomerulonephritis with cardiac decom- 
pensation, 3 cases. (Twenty other cases of chronic glomerulo- 
nephritis without cardiac failure, not included in the series of 102 
hearts, have also been studied for comparative purposes in respect 
to the presence of myocardial fibrosis.) Group IV, cases of myo- 
cardial failure with right ventricular hypertrophy and dilatation 
resulting from increased intrapulmonary resistance, 4 cases. Group 
V, cases of sudden death associated with coronary sclerosis without 
previous symptoms of cardiac decompensation, 19 cases; in 6 of 
these thrombi were found in the coronaries; from the size of the 
hearts it is evident that a hypertension had been present in all of 
these except 3. (Groups I to V inclusive may be considered for 
the most part hypertensive hearts.) Group VI, hearts with hyper- 
trophy from healed valvular defects, 21 cases. Group VII, hearts 
with luetic aortitis with involvement of the aortic ring (aortic 
insufficiency), 9 cases. Group VIII, cases with cardiac failure 
following hypertrophy due to an adherent pericardium, 2 cases. 

Frequency. Non-infectious myocardial failure occurred 202 times 
(12 per cent) in a series of 1682 adult necropsies performed at the 
University of Minnesota during the years 1920-1923. Approxi- 
mately two-thirds of these 202 hearts are hypertensive (hyperpiesia, 
glomerulonephritis and right ventricular hypertrophy) types. The 
remainder are cases of valvular defects, syphilitic aortic insufficiency 
and adherent pericardium. 

Structural Changes in the Myocardium. ‘The anatomical conditions 
which may be considered as causes of myocardial failure are: 
(1) Coronary sclerosis; (2) an inflammatory process; (3) fibrosis 
(atrophy of the fibers with replacement by connective tissue). 

Coronary sclerosis was found in minor degrees in 44, and in serious 
degrees in 23 of the 102 hearts (Table I). Of the 23 with serious 
coronary disease 6 were in Group I, 1 in Group II and 19 in Group 
V. Severe coronary sclerosis occurs only in these three groups. 
Minor degrees of coronary sclerosis are common in advanced life 
and seem to be independent of other diseases. In 35 hearts the 
coronary arteries were normal. 

Evidences of a slight degree of chronic inflammation are present 
in 10 of the 102 hearts—in 1 with right ventricular hypertrophy, in 
7 with valvular defects, in 1 with syphilitic aortitis and in 1 with 
adherent pericardium (Table I]). 

In 50 of the 102 hearts no myocardial fibrosis was found (Table 
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Group No. of 
cases 
1 
a 37 19 6 
II 7 1 2 
anes 3 0 0 
Ey. 4 0 0 
V 19 0 0 
VI. 21 7 3 
VII 9 2 0 
VIII 2 l 0 
Total 102 30 14 
TABLE II.—EVIDENCES OF CHRONIC 
Chronic 
myocarditis 
Group 
R.-L. R I R 
I 37 0 0 0 0 
II 7 0 0 0 0 
II] 3 0 0 0 0 
IV H l 0 0 0 
V 19 0 0 0 0 
VI 21 l l l i 
VII 9 l 0 0 0 
VIII 2 0 0 0 0 
TABLE II.—MYOCARDIAL 
Microscopical 
Gross fibrosis fibrosis 
Group No. of ‘ 
cases 
R. R 
L R I L R. I 
I 37 0 0 @ 6 
II 7 0 0 0 0 0 2 
0 0 0 0; 0 0 
IV 4 0 0 0 1/0 0 
V 19 0 0 10 | 13 | O 4 
VI 21 0 0 5 7 oa 0 
wae 9 0 0 0 3 | 0 0 
Vill 2 0 0 l 0 0 
Total 102 0 0 | 27 40! O |12 
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III). In 31 it was present in only a slight degree and therefore 
‘annot be considered as a cause of myocardial failure. In the 21 
remaining hearts fibrosis was present in moderate or severe degrees, 
and may have contributed to the failure of the muscle. These 21 
cases are all in Groups I, II and V. in hearts in which coronary 
sclerosis is conspicuous. 

Relation of Myocardial Fibrosis to Coronary Sclerosis (‘l‘ables | and 
III). In the 37 hearts of Group I myocardial fibrosis was found 
in 20, in 19 in association with coronary sclerosis and in | in the 
absence of coronary disease. The distribution of the areas of 
fibrosis corresponds to that of the diseased arteries. All hearts 
with serious coronary sclerosis show some myocardial fibrosis. 

In the 7 cases of Group II coronary sclerosis was found in 4 
hearts, in 2 of which myocardial fibrosis also occurred. 

In the hearts of Group III there is neither coronary sclerosis nor 
myocardial fibrosis. 

In Group IV, with right ventricular hypertrophy, no coronary 
sclerosis is found. Myocardial fibrosis is present in 1. This heart 
is from a girl, aged eighteen years. The degree of fibrosis is slight, 
and Aschoff nodules are found. In this case the fibrosis is evidently 
rheumatic in origin. 

In the 19 hearts in Group V coronary sclerosis occurs in all, and 
myocardial fibrosis is present in 17. In all of the hearts coronary 
sclerosis is of a severe degree, and the amount of myocardial fibrosis 
is usually correspondingly extensive. 

Minor degrees of coronary sclerosis were found in 10 in the 21 
hearts of Group VI, in which failure was due to healed defective 
valves. Myocardial fibrosis is present in a slight degree in 7 of 
these 21 hearts. It occurs only in 1 where there is no coronary 
sclerosis. In this group coronary sclerosis, although of slight 
degree, may be a factor in causing myocardial fibrosis, but there is 
another more probable cause, since Aschoff nodules are present in 
7, indicating a previous rheumatic infection, which may also give 
rise to slight fibrosis. 

In the 9 hearts of Group VII, in which myocardial failure followed 
syphilitic aortitis, coronary sclerosis is present in 2, and in both of 
these cases myocardial fibrosis is present to a slight extent. In 1 
the fibrosis is associated with a chronic inflammation, probably 
syphilitic in origin. In the other the fibrosis probably followed 
coronary sclerosis. 

One of the 2 hypertrophied hearts with adherent pericardium 
shows slight coronary sclerosis. Both show myocardial fibrosis, but 
in the one with the normal coronaries Aschotf nodules are present. 

The relation of myocardial fibrosis to coronary sclerosis is obvious, 
especially in Groups I, I] and V, in which there has not been a 
previous infectious process. It appears highly probable that cor- 
onary sclerosis causes all myocardial fibrosis, except a few of slight 
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extent due to rheumatic infection and rare instances of myocardia] 
lues. 

Relation of Myocardial Fibrosis to Rheumatic Infections (Table I). 
That a fibrosis of the myocardium, periarterial in character, may 
follow rheumatic infections has been shown by Beattie and Dickson‘ 
and others. The presence of Aschoff nodules as an indication of 
a rheumatic infection has been established. These tend to dis- 
appear after an acute attack, but they may remain for years. It 
is generally believed that rheumatic infections are responsible for 
about 85 to 90 per cent of healed valvular defects, and that in 
practically all cases of valvulitis there is a myocardial involvement. 

In none of the hypertensive hearts is there any indication of a 
rheumatic myocardial involvement, shown by the presence of the 
Aschoff nodules, except in 1. This is the heart of a girl, aged 
eighteen years, which failed from increased intrapulmonary resist- 
ance. Neither is there any indication of a previous rheumatic 
infection in the 9 hearts with aortic insufficiency associated with 
syphilitic aortitis. In the 7 cases with valvular defects in which 
myocardial fibrosis is present it is probably due to a rheumatic 
infection, since the Aschoff nodules are found. The fact that a 
non-tuberculous pericarditis is frequently rheumatic in origin would 
suggest that the fibrosis found in the hearts with an adherent 
pericardium was produced by a rheumatic infection. 

It is seen that there is evidence of a rheumatic origin of myo- 
cardial fibrosis in only 10 of the 52 cases. In general, it may be 
said that rheumatic fibrosis is always of slight degree, and that 
in most instances myocardial fibrosis is not rheumatic in origin. 
As far as these observations go, an extensive myocardial fibrosis 
is never rheumatic. 

Relation of Myocardial Fibrosis to Lues (Table II]). Warthin® is 
apparently of the opinion that myocardial fibrosis is usually due to 
syphilis. He states that the fibroid heart is the ultimate outcome 
of all latent syphilis. In his material he found that coronary 
sclerosis might or might not be associated with syphilitic myo- 
varditis. He found marked coronary sclerosis to be a rather rare 
association. Even in the 9 cases of definite syphilitic aortitis in 
our series there were only 3 instances of myocardial fibrosis, and 
2 of these seemed to be due to coronary sclerosis of the ordinary 
type. Lues of the myocardium appears to be rare. 

Relation of Myocardial Fibrosis to Strain. The various kinds of 
strain which may result in hypertrophy and dilatation of the heart 
are: (1) Increased systemic arterial resistance, as in essential 
hypertension and chronic glomerulonephritis; (2) increased pul- 
monary resistance, as is found in bronchial asthma and pulmonary 
emphysema; (3) strain, non-hypertensive in character, as that 
found with valvular defects, syphilitic aortic insufficiency and 
adherent pericardium. 
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In the hyperpiesia hearts (Groups I and II) myocardial fibrosis 
occurs in 14 in both ventricles and in 8 in the left ventricle alone. 
It is true that there is strain on the right ventricle after decom- 
pensation begins, but the chief strain is on the left ventricle, and 
one would expect much more pronounced changes on the left side 
if hypertensive strain causes fibrosis. The 22 hearts without fibro- 
sis in Groups I| and II average 565 gm. in weight. * Judged by their 
weight these hearts were subjected to as high a degree of hyper- 
tension as those with fibrosis. 

In the 3 cases of chronic glomerulonephritis with myocardial 
failure there was no fibrosis. In 20 other cases of chronic glomeru- 
lonephritis, with hearts ranging in weight from 500 to 760 gm., 
there was no fibrosis except in 1, aged sixty-nine years, with cor- 
onary sclerosis. The persons with chronic glomerulonephritis are 
in general much younger than those with myocardial fibrosis. 

There is no fibrosis in the cases of right ventricular hypertrophy, 
except in 1 which had associated Aschoff nodules. 

It is apparent therefore that there is no evidence to support the 
view that hypertensive strain causes myocardial fibrosis. Fibrosis 
is absent in cases of hypertension that do not have coronary sclero- 
sis. This agrees with Allbutt’s® statement that in hyperpiesia 
hearts the myocardium is usually normal microscopically. 

Judged by the extent of the ventricular hypertrophy there is 
often a severe strain on the myocardium in hearts with valvular 
defects. If such strain is a cause of myocardial fibrosis, as believed 
by Stadler,’ these hearts should show this change. In the 21 
hearts with valvular defects myocardial fibrosis of a slight degree 
was found in 7, and in all of these Aschoff nodules were found, 
indicating that the fibrosis was inflammatory in origin. In the 14 
cases without fibrosis the average weight was 550 gm., indicating 
long-continued myocardial strain. In 1 case, a man, aged forty- 
four years, with aortic stenosis, the heart weighed 1130 gm., but no 
fibrosis was found. 

In the 9 cases of luetic aortic insufficiency a slight fibrosis was 
found on microscopical examination in 3. In 1 of these there were 
many lymphocytes and the appearance suggested lues. There is 
often some narrowing of the coronary orifices in this disease. There 
is no evidence here that strain causes fibrosis. 

In 1 of the cases of adherent pericardium the slight myocardial 
fibrosis may be explained on a rheumatic basis, in the other with 
a gross fibrosis the cause is not clear. It may be due to coronary 
disease or to a rheumatic infection. 

There is no satisfactory evidence that strain of the non-hyper- 
tensive type ever causes myocardial fibrosis. 

Conclusions. The anatomical changes in the myocardium have 
been studied in myocardial failure resulting from hyperpiesia, 
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chronic glomerulonephritis, right ventricular hypertrophy, defective 
valves, luetic aortitis and adherent pericardium. 

There are no anatomical changes except coronary sclerosis and 
myocardial fibrosis. 

Coronary sclerosis of serious degree was present in 22.5 per cent. 

Myocardial fibrosis was found in a marked or moderate degree 
in 20.5 per cent and in a slight degree in 30 per cent. 

There is usually a close correspondence between the situation 
and extent of myocardial fibrosis and the distribution and degree 
of the coronary sclerosis. 

Myocardial fibrosis is usually due to coronary disease, but 
occasionally rheumatic infections may give rise to a slight degree 
of fibrosis. 

Myocardial strain (hypertensive or non-hypertensive) is not a 
cause of myocardial fibrosis. 

Luetic myocarditis is rare. 

Myocardial failure is rarely due to anatomical changes in the 
myocardium. It may be explained as an exhaustion of the cardiac 
muscle. 

True chronic inflammation of the myocardium is very rare. 
What is commonly called “chronic myocarditis” is usually myo- 
cardial fatigue resulting from the various conditions mentioned 
above. 

Approximately half of the cases of myocardial failure show no 
anatomical changes in the heart muscle. 

The anatomical changes in the heart muscle are seldom sufficient 
in themselves to cause death. 
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A STUDY OF FOUR THOUSAND REPORTED CASES OF 
ANEURYSM OF THE THORACIC AORTA. 


By Linn J. Boyp, M.D., 


ANN ARBOR, MICH, 


Tue fact that there are over 5000 cases of thoracic aneurysm 
reported in the literature shows the subject is regarded as one of 
importance and interest. A majority of the papers consist of case 
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reports with a comment upon some unexpected feature, not rarely 
an unforeseen postmortem diagnosis. It was thought advisable 
to undertake a review of the subject in order to ascertain, if possible, 
the reasons for continuing to make mistakes and to suggest remedies. 
In this paper, no statistical report previously made will be included 
unless the report was based upon personal observation. No theories 
will be advanced to explain the numerical results of the survey 
since the aim of the report is to make a statement of fact rather 
than engage in the polemical aspects of the problem. 

Incidence. ‘Thoracic aneurysm is not rare. It probably repre- 
sents the cause of mortality in 0.1 to 0.5 per cent of deaths in Ameri- 
can cities. In postmortem statistics, it is found in a variety of 
figures varying from 0.1 to 0.9 per cent; 0.3 per cent being about 
the average. More instructive is the relationship between the 
reports of: (1) Out-patient dispensary services and (2) hospital in 
cases. The diagnosis is made nearly fifteen times as often in the 
latter group. This disparity cannot be accounted for upon the 
basis of a difference in the degree of symptoms except in the minority 
of cases. It can be explained by assuming a difference in the degree 
of minuteness of the examination given in the two services. 

Predisposing Causes. Sex. Aneurysm of the thoracic aorta is 
5.6 times as common in males as in females. All statistics give males 
a marked predominance although the figures vary from 10 to 3 up 
to 11 to 1. 


FEMALE 606 


MALE 


Cuapgt I. 


Acre. Aneurysm may be seen at any age. It has been reported 
in the infant and in the very aged. The curve of incidence rises 
slowly from birth and reaches a maximum in the period from thirty- 
six to forty years and then falls more slowly. While aneurysm is 
usually discovered in the years of greatest physical activity, it must 
be considered as a diagnostic possibility at any age. In 3690 cases, 
the exact age was stated and 2791 or about 75 per cent were between 
the ages of thirty and sixty. 

Ace IncmpENCE IN Mates. The curve of incidence in males 
rises slowly from birth until the twenty-fifth year and then rapidly 
reaches a maximum in the thirty-six to forty-year period. The 
curve of descent is more gradual. The course of the curve confirms 
the universally accepted dictum that the maximum frequency of 
aneurysm corresponds to the period of greatest incidence of syphilitic 
vascular disease. 

AGE INCIDENCE IN FemaA.es. The largest number of cases in 
females is found in the forty-six to fifty-vear period, ten years later 
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than the maximum for males. Up to the forty-one to forty-five- 
year period, the curves are similar but in the next five years instead 
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of the expected fall, there is a rise. From this age until sixty-five 
there is a steady fall and then the third apex. At seventy-five, the 
number of cases for both sexes is equal. Owing to the fact that, in 
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only 436 female cases the exact age was stated, it is inadvisable to 
draw conclusions as to the significance of the various peaks. The 
first two apices seem to correspond to the two ages of syphilitic 
infection. The third is not solely arteriosclerotic since there is no 
similar apex in the male. 

Race anp Occupation. The colored race is notoriously liable 
to aneurysm probably due to the increased incidence of syphilis in 
that race. The role of occupation has been stressed by many 
writers. Sudden violent exertion in adults precipitates many latent 
aneurysms but probably does not cause them. The writer recently 
observed a syphilitic male, aged thirty-four years, who was under 
treatment for syphilitic aortitis. His occupation of a teuck driver 
necessitated heavy manual labor. Sometime ago while cranking 
a machine, the engine back fired, the crank striking the man in the 
chest. Since that time, the man has complained of the symptoms 
and has given the physical signs of aneurysm of the ascending aorta. 
Had not the writer had knowledge of the patients’ syphilitic aortitis, 
he might have been inclined, as many others have been, that the 
etiology was strain or trauma. It is probable that the association 
of syphilis, aleohol and hard work in the same type of individual is 
more important than occupation itself, although there has been a 
sufficient number of aneurysms found in non-syphilitic children 
(usually suffering from whooping-cough) to warrant the view that 
stress and strain play more than a minor part in some cases. 

Determining Causes. INFECTION. A very great majority of the 
cases are due to infection, syphilis standing out beyond any other. 
Estimates vary from 25 per cent (Klemoerer) up to 92 per cent 
(Rasch). Instead of citing proof of this point from the pathological 
standpoint, it was thought more interesting to note the time interval 
between the infection and the production of the first symptoms of 
aneurysm. This’ was noted in 200 cases and it was found that the 
average time was twenty years, which corresponds in general to the 
upper limit of the maximum of time interval for syphilitic aortitis. 
The minimum time was one year (syphilitic aortitis has been reported 
within six months). The upper limit was fifty-six years after infec- 
tion. In 1 case a beginning aneurysm was found at autopsy when 
the chancre was still upon the penis. The possibility of coincidence 
is too great to include this case. The importance of these figures 
outside of showing the usual time interval is to emphasize that the 
syphilitic individual remains throughout his life potentially aneu- 
rysmal. Of the other infections, the septicemias are at times the 
cause of mycotic embolic aneurysms, while other infections may 
pave the way for an arteriosclerotic process. 

HypErRTENSION. Prolonged hypertension plays a part in the 
production of arterial degeneration. Much more important in the 
production of aneurysm is sudden increased intravascular tension 
resulting from sudden violent physical exertion. 


658 BOYD: ANEURYSM OF THE THORACIC AORTA 


Location of the Lesion. The ratio of aneurysms in the various 
portions of the aorta is approximately 10-7-3-1. This has an 
important relationship to the symptoms. 


ARCH 
DESCENDING 506 

THORACIC 156 


Cuart IV. 


1, ANEURYSM OF THE ASCENDING AorTA. Aneurysm of the 
ascending aorta has been divided into two types: (1) Of the intra- 
pericardial portion (aneurysm of symptoms) and (2) of the extra 
pericardial portion (aneurysm of physical signs). In reference to the 
first type, it should be noted that they are usually found at the 
sinus of Valsalva upon the right anterior surface of the aorta. 
These aneurysms of symptoms are prone to rupture before manifest- 
ing marked physical signs unless aortic regurgitation complicates. 
The symptoms are those of syphilitic aortitis. Since the second 
type has large sacs which displace and compress neighboring struc- 
tures, they have been denominated ‘“‘the aneurysm of physical 
signs.” 

2. ANEURYSM OF THE ArcH. This is another aneurysm of symp- 
toms. They are usually found upon the posterior or posterior infe- 
rior part of the vessel and tend to involve the orifice of the innomi- 
nate artery. The usual growth is backward so that the various 
vital structures in the vicinity of the dorsal surface suffer early. 
Anterior growth causing midline tumor is known but is not as 
common. 

3. ANEURYSM OF THE DeEscENDING AortTA. This is an 
“aneurysm of latency.”’ In spite of the many possibilities for the 
production of respiratory, esophageal, or vertebral symptoms, this 
type is especially liable to be overlooked. The frequency of failure 
to discover aneurysm of this nature is due to the fact that the find- 
ings are frequently to be discovered upon the back, the examination 
of which is usually minimized. Anterior growth in the left sub- 
clavicular space is known. It should be emphasized that the loca- 
tion of the sac in the various forms is not pathognomic but only 
suggestive. 

f, ANEURYSM OF THE LOWER DESCENDING AortTA (THORACIC). 
This is another aneurysm of latency differing from the above in 
merely the greater liability to pleural or lung rupture and a rarity) 
to esophageal rupture. The fourth class does not merit distinction 
from the aneurysm of the upper descending aorta but it was thought 
advisable to retain the conventional terminology. 
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Symptomatology of Aneurysm of the Aorta. Pain. In 1011 cases 
the symptomatology was noted. Pain was the first and chief com- 
plaint in 29 per cent. It was regarded as located in the chest in 
18 per cent, left shoulder 4 per cent, right shoulder 3 per cent and 
in the back 4 per cent. For these reasons, the location of the pain 
should not be considered diagnostic. Since the pain may be felt 
in a variety of locations, any obscure pain in this region should excite 
a suspicion of aneurysm. In the absence of pulsation or swelling, 
pain in the precordia is often diagnosed as angina pectoris. Pain 
in either shoulder or back is often designated by the confusing and 
meaningless term “rheumatism.” The importance of this is realized 
at once when we see rheumatism heading the list of wrong diagnoses. 
Pain in the intercostal spaces is often labeled neuralgia whereby 
a symptom is confused with a disease. 

Types oF Parn. For the purpose of clarity, the pain will be 
described as manifesting itself in one of three forms. 

(a) Anginoid. This is apt to occur early in the disease. In the 
majority of cases, the anginoid pain is associated with aneurysm of 
the sinuses of Valsalva or the ascending aorta. Opinions as to the 
cause of the pain vary. From the different schools may be cited 
the following: (1) Involvement of the nerve plexus in the wall of 
the aorta; (2) stretching of the aorta; (3) pressure upon the coronary 
arteries. Like angina pectoris, it is often radiated down the arm 
and associated with numbness or tingling in the fingers. Exertion 
is especially apt to provoke an attack. The great importance of 
remembering this expression of aneurysm is seen when we recall 
that it is practically indistinguishable from pain of simple syphilitic 
aortitis or non-syphilitic angina pectoris. By this last phrase, the 
writer endeavors to include all of the diverse forms of disease which 
may present pain in the region of the heart. It makes an appearance 
at a time when other symptoms are apt to be absent and if dis- 
regarded and misinterpreted spells consternation for the unwary 
physician. Aneurysms associated with pain of this nature are prone 
to rupture by sudden physical exertion without further warning so 
that muscular effort must be curtailed. 

(b) Pressure Pain. The typical pain of aneurysm is not present 
until the growth reaches the chest wall. It therefore comes late in 
the life history of aneurysm. Eroding pain is best seen in the descend- 
ing and thoracic types which are often latent until late in the course. 
Many writers have noted that pain due to erosion of the ribs and 
sternum is much less marked than erosion of the vertebra. It is 
still more remarkable and not rare to see very decided erosion occur- 
ring without any pain at all. In addition to erosion, “ pressure 
pain” may be seen when there is involvement of nerve trunks. This 
is particularly liable to be “neuralgiac” in character and often 
aneurysms of the descending aorta may present themselves under 
disguise of an intractable neuralgia. Finally, there may be pressure 
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pain when there is pressure upon any structure in the thorax so the 
old axiom that any pain not corresponding to definite disease of the 
thorax should excite a suspicion of aneurysm, has much truth in it. 

The third type of pain is difficult to name and occurs in dis- 
secting aneurysms. It is a sudden terrific pain in the chest, usually 
associated ‘with collapse from which the patient may or may not 
rally.” Radiation into the chest, abdomen, back, or shoulders is 
common while no report of an instance in which the pain passed 
into the arms can be found. When cases live for more than a few 
minutes, they present usually the clinical picture of a severe angina 
pectoris and in a short time (hours or days), they have a second 
attack and death. In exceptional instances, de ith has been de layed 
and case reports are not unknown which describe an attempt at an 
endothelial lining of the dissected channel. Many cases of double 
aorta are in reality this type of aneurysm. 

DyspngEA. This symptom is seen in a variety of degrees and 
types. It is the most common symptom of aneurysm, being the 
first or chief complaint in 31 per cent of the cases. It is placed 
second here because in its milder forms it is apt to be disregarded 
by the patient and elicited only upon inquiry. In its mildest and 
most common form, it consists of a mere substernal oppression, is 
increased upon exertion and indistinguishable from syphilitic aor- 
titis. More severe is the form due to pressure upon the trachea and 
large bronchi expressed as dyspnea steadily increasing in severity. 
Either of the above are exceedingly liable to be diagnosed “failing 
heart”’ (in fact, part of the symptoms are due to circulatory disturb- 
ances in the lungs, either from the impaired valves or from passive 
congestion due to pressure upon the bloodvessels). There is a 
paroxysmal type of dyspnea which is very important. These 
attacks may be occasioned by changes in posture and the patient 
often assumes unusual positions in order to avoid their production 
(pain may also be relieved by posture). The cause is not known, 
some attributing the symptom to pressure upon the vagus, others 
the recurrent laryngeal, but whatever its ultimate etiology it is 
rarely seen unless there is actual pressure upon the trachea or large 
bronchi. The fact that asthma is third in the list of w rong diagnoses 
emphasizes the great importance of this symptom. 

Coucu. This is the third great symptom of aneurysm, being the 
first symptom or chief complaint in 19 per cent of the cases. Like 
other symptoms it varies in degree and type. The commonest 
form is seen in association with “attacks of colds.” A very frequent 
history is that the patient has in the last few years been having 
attacks of colds, the last one of which has persisted or is becoming 
worse. This is found as the first symptom in 10 per cent of the cases. 
These are frequently diagnosed as chronic bronchitis or winter 
cough (?). Brassy, gander cough is present and quite characteristic 
in only a minority of the cases. As a rule, it is present when there 
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is involvement of the recurrent laryngeal nerve which practically 
restricts it to arch aneurysms. Since the symptom occurs in only a 
minority of instances while its presence is suggestive, its absence 
means but little. 

Sputum. This can be considered along with cough. Usually 
when gander cough is present, there is little or no sputum. When 
arch or descending aneurysms press upon the left bronchus, an exceed- 
ingly common occurrence, a large amount of sputum may be noted. 
The resultant bronchorrhea is in most instances associated with some 
bronchiectasis or low-grade infection in the area beyond the obstruc- 
tion. When sputum is present, it is modified in about one-fourth 
of the cases by the addition of blood (chief complaint in 29 per cent). 
This bleeding may be of three types: (1) A large hemorrhage due 
to ulceration through the left bronchus or less commonly the trachea 
which is fatal in a few minutes; (2) a group in which profuse hemor- 
rhages are seen over a period of months due to leaking of the aneu- 
rysm and subsequent blocking of the rent by means of a clot; (3) 
those cases which have a low-grade tracheobronchitis, a passive 
congestion from a failing myocardium, pressure, pulmonary infrac- 
tion, or actual rupture into the lung substance. The last two are 
relatively unimportant since they occur just before death. The 
association of cough with loss of weight, hemoptysis, and fever 
makes tuberculosis second in the list of wrong diagnoses. 

Tumor. This is at times the chief complaint and may be one of 
the early symptoms, especially in arch tumors growing forward. 
As a rule, it is overemphasized as a symptom since at the time it 
appears diagnosis can be made by a tyro. The process may be 
painless but unfortunately for the sufferer this is quite unusual. As 
a rule, tumor is not an early symptom and in many cases may be 
absent throughout the entire course of the disease. When the pulsat- 
ing tumor has appeared, a diagnosis is rarely in doubt because at 
this late stage most of the other symptoms or signs will be well 
marked. Pulsating empyema has caused confusion ina few instances. 

DyspHonta. A common symptom in arch aneurysm is dys- 
phonia, but is a chief complaint only one-sixth as frequently as pain. 
The voice may assume any character, usually husky or hoarse 
although it may be “cracked, tremulous, or even aphonia’”’ may be 
present. Dysphonia is important as a symptom because it is indi- 
cative of the location of the lesion and not because of its extreme 
frequency. It rarely causes diagnostic difficulty because this symp- 
tom is rather well understood. In a few cases the diagnosis was 
tuberculous laryngitis or chronic laryngitis. The symptom was 
absent in one-fourth the cases in which it was mentioned. Cord 
changes antedate voice abnormalities. 

DyspuHaGcia. This symptom is closely allied to dysphonia. In 
arch aneurysms it is produced by pressure through the bifurcation 
of the trachea. The lower the aneurysm is upon the descending 
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aorta, the less frequent is dysphagia. As a chief complaint it is not 
common, being found in only one-half as many cases as dysphonia. 
Dysphagia was absent in 46 per cent of the cases in which it was 
mentioned which is somewhat surprising since rupture into this 
structure is third in frequency. 

Loss or Weicut AND Appetire. The first is much more common 
than the second. Loss of weight is the chief complaint in 1.9 per 
cent while loss of appetite is the chief complaint in 0.5 per cent. As 
would be expected, these symptoms are present only in those cases 
which have lasted over a period of time. Loss of weight may be due 
to a number of causes. Among them are: (1) Pain anywhere in the 
thorax; (2) pain on swallowing, and more rarely (3) pressure upon 
the thoracic duct. Loss of appetite while uncommon may be a 
prominent feature in some cases. 

PALPITATION. Among the common symptoms will be found 
palpitation, ranking at about the same level as dysphonia as a chief 
complaint. Unfortunately it has no peculiar feature which seems 
to differentiate it from other types of palpitation. 

Fever, This is not really a symptom but a complication. It 
must be emphasized as important since with bronchostenosis and 
subsequent bronchiectasis, low-grade infection is not at all rare. 
“Chronic pneumonias” are a frequent cause of death. Other 
symptoms of less importance are, disturbances of sweating, herpes, 
hiccough. 

PutsatTion. Among the most important objective phenomena 
is found pulsation. Although rarely a chief complaint, it is more 
common than tumor as a finding. The first type of pulsation is the 
diffuse general shock that may be seen anywhere in the chest. It is 
particularly frequent in ascending aneurysms complicated by car- 
diac hypertrophy due to a concomitant aortic regurgitation. Cases 
having a large mouth to the aneurysm may have pulsation over the 
sac. The second type of aneurysmal pulsation is diffuse. It differs 
from the preceding in that no distinct shock is noted. Pulsations 
are most frequently noted in the second right or left intercostal 
spaces or in the back. With the exception of the last, pulsation is 
not in any way characteristic of aneurysm. Broadbent’s sign may 
give rise to confusion but is not a pulsation but a tug. Pulsation in 
the back should be emphasized since this group of cases often have 
but a few other symptoms. Expansile pulsation is often noted late 
in the development of the aneurysm, but is a tactile rather than 
visual impression. 

Cyanosis. In ascending aneurysms there is great opportunity for 
pressure upon the superior vena cava, the pulmonary artery or the 
right auricle, while in arch tumors, there is the same liability to 
pressure upon the innominate vein, the subclavians or the jugulars. 
In the descending form, the azygos system may be involved. In 
reference to the superior vena cava, it is surprising how nearly 
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complete obliteration may be found without marked symptoms. 
Should rupture occur into either vena cava, the pulmonary area or 
right heart, cyanosis may be a marked finding. Pressure upon the 
other vessels mentioned causes cyanosis in the areas which they 
drain. Closely allied to cyanosis is visible enlargement of the veins. 
Peculiar pictures may present themselves; as unilateral cyanosis of 
the head and neck (jugular compression) involving one arm (sub- 
clavian compression) or the head, neck, and arms (innomiate or 
superior vena cava compression). In some cases we find the inter- 
costal mammary group of veins enlarged (compression above the 
azygos major) or again the anterior chest wall may show a dilated 
plexus of veins and edema of even the posterior thoracje wall (deep 
cervical intercostal communication). Compression of the azygos 
major is not rarely a cause of right sided pleural effusion which not 
only adds to the patients’ discomfort but helps to obscure the diag- 
nosis. Inferior vena cava compression is not common. 

OcuLarR PHENOMENA. Ocular symptoms although well known 
should be mentioned because of their frequent absence. They are 
absent in over one-half of the cases in which they are mentioned 
as a symptom. Aneurysms irritating the superior cervical sym- 
pathetic may show dilated pupils, widened slit, protrusion of the 
bulb, or in the stage of paralysis may be seen miosis, exophthalmos 
and sympathetic ptosis. Changes in the size of the pupils may be 
caused by vascular conditions. More important than dilatation or 
contraction is a variance in size in the two. Separate and distinct 
from the vascular disease, pupillary findings due to the concomitant 
luetic involvement of the central nervous system may be present. 
As in the case of other symptoms, positive findings are suggestive 
while negative findings should occasion no wonder. 

INVOLVEMENT OF THE RECURRENT LARYNGEAL. This sign is 
frequently overlooked because of, either the inability to make the 
examination or, more commonly, neglect. It might be expected 
from the location of the laryngeal nerves that arch aneurysms might 
produce changes in their function. When involved, it is usually 
the left that is disturbed, more rarely the right and still more unusual 
is involvement of both. Asa rule the cord may be paralyzed a con- 
siderable length of time before there is any voice change. Later 
when the cord passes back into the “ cadaveric’ position the various 
tvpes of dysphonia appear. It is therefore important to examine 
all the vocal cords of aneurysm without waiting for voice changes 


since cord changes as a rule precede and outnumber in frequency 
voice changes. 

Physical Signs. Paxuparion. All the above symptoms and signs 
belong properly under inspection with the exception of expansile 
pulsation. Among the other very important findings of palpation 
are those variations found in the pulse. From a theoretical stand- 
point the pulse in the aneurysmal sac should be later than the apex 
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impulse but since the time interval is so short this sign gives prac- 
tically little information. Palpation of the various arteries may give 
some information but since palpation is usually confined to the 
radial artery, aid from this method is unusual. In case reports, 
observation of the pulse is mentioned about as often as the pupils 
but the first more frequently shows abnormality. Inequality of the 
radial pulses in aneurysm has long been known but as a matter of 
fact this examination is rarely done unless other signs of aneurysm 
are manifest. As a rule the pulse is smaller upon the side of the 
aneurysm. While testing for inequality of the two pulses not rarely 
will be noticed what appears to be a delay of one of them. The 
delay is usually found in the smaller pulse. Many types of tracings 
have been devised for the radical pulse but since a tracing of a single 
pulse gives nothing more than simple palpation this mode of exami- 
nation might easily be omitted. Simultaneous tracings of the two 
radials is desirable when the exact location of the aneurysm is neces- 
sary, as for operative purposes. As might be expected from the 
above description of the pulse, variation is dependent partly upon 
the size of the sac and even more upon the character of its contents. 
A sae even though large, filled with a laminated clot, dampens the 
pulse but little. 

TracHEAL Tua. Ever since Oliver noted this phenomena the 
literature has had many reports upon this sign. The directions for 
eliciting it are too well known to need repeating. It is positive 
when the aneurysm presses upon the left bronchus or the trachea 
vear the left bronchus and is most marked during inspiration. It is 
positive in much less than one-half the cases because of the anatom- 
ical requirements for its production. A few authors, especially 
Sewall, have pointed out that slight degrees of this phenomenon 
may occur in other conditions. For example in solid mediastinal 
neoplasms, in cases of tracheobronchial lymphadenopathy and it is 
not at all rare in pulmonary tuberculosis or left pleural involvement. 
Any condition anchoring the left bronchus to the aorta may produce 
this sign. Attention has been directed to the presence of this sign 
even in enteroptosis (Wenckebach). Briefly, it should be remem- 
bered that this symptom is absent in over one-half the cases and 
may be present in slight degree in other conditions. 

PeRrcussION. In percussion we have a most important finding, 
namely, dulness. In a majority of instances it is sub- or para- 
sternal. As mentioned in the beginning of the review, aneurysms of 
the sinuses of Valsalva may never reach sufficient size to give rise 
to changes in dulness. However, ascending aneurysms with their 
large sacs will usually give rise to dulness to the right of the sternum. 
Arch aneurysms when not too deep will give rise to substernal or 
left parasternal dulness. However, mere dilatation of the aorta 
may give rise to this phenomena. In descending aneurysms the 
dulness may be found in the subclavian space, the axillary space or, 
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more commonly, in the left interscapular and left subscapular space. 
It is amazing how rarely posterior dulness is mentioned in case 
reports although nearly every text-book has emphasized it. Smith’s 
tracheal percussion has never come into general use. 

AuscuLtaTIon. The findings derived from auscultation are of 
two varieties: (1) The heart and aorta and (2) the lung. Examina- 
tion of the heart may show the signs of aortic regurgitation, which 
often accompanies sinus aneurysms. As to the aneurysm proper 
there are several factors which make for variation in auscultatory 
findings. Adventitious sounds depend upon the contents of the 
sac and the conditions at the orifice. Among the positive findings 
one notes a dull first sound followed by a ringing accentuated second 
sound. Occasionally one hears a systolic “humming-top” murmur 
which is found in cases having a communication between the 
aneurysm and the superior vena cava, the pulmonary artery, or the 
various heart chambers. A bruit over an aneurysmal sac is not an 
important finding since it is absent in a great number of cases. Like 
many other findings its presence is additional evidence while its 
absence in no way influences the diagnosis. 

In reference to the lungs are those findings associated with bron- 
chiostenosis such as lagging respiration, diminished expansion, 
later, the findings of bronchiectasis, although as a rule these are not 
decided. Finally the signs of low-grade infection manifest themselves 
There may be merely a diminished respiratory murmur or in other 
instances the sound may be entirely absent. Findings of a pleural 
effusion or the pneumothorax may be superimposed upon the other 
lung signs. 

Incorrect Diagnosis. Some of the reasons for making wrong diag- 
noses have been suggested. The incorrect diagnosis was noted in 
130 cases. 


Rheumatism Failing heart 
Tuberculosis . . . . . 2 Mediastinal neoplasm . 

Chronic bronchitis. . . Angina pectoris 


Pericarditis, pleurisy, carcinoma of stomach and esophagus, 
chronic laryngitis, tuberculous laryngitis, abscess of the lung, pleural 
effusion, and empyema each 2. 

Duration of the Symptoms. In reference to this point, 830 cases 
were studied. These were not selected. The first large group con- 
sists of 312 cases, in which the duration was under three months. 
This figure is undoubtedly high since those cases in which death was 
the first symptom are much more apt to be reported than those 
which run a prolonged course. Of the aneurysms which run so 
short a course, there are two main types. The first are the aneurysms 
of the sinuses of Valsalva which are prone to early pericardial rup- 
ture. The second are the “early” deaths due to undetected descend- 
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ing aneurysms. It does not seem probable that the course of aneu- 
rysm is so dismal that one-third of the cases die in three months but 
more reasonable to suppose that statistics like those of Lemann, 
where death was not the first symptom and where more careful 
observation than the average reported case received, are more 
nearly correct for this first group. 


Oto 3 months wy 312 5 to 6 years 14 
4 to 12 234 6 
lto 2 years 128 6 
3to 3 = 70 Sto 9 si 6 
3to 4 22 9told “ 4 
10to20 “ 18 

10to30 “ 2 


The roentgen-ray is diminishing the number of cases which are 
discovered for the first time in the postmortem room. In spite of 
the fact that a great majority of the cases die within a two-year 
period, it is better to look at the table from another angle. Just as 
we may expect to see aneurysm at any age, so must we expect it to 
last a variable time. 

Death in Aneurysm. l)eath in cases of aneurysm may be due to 
one of three causes. The first consists of those cases which die of 
some disease separate and distinct from the aneurysm. This group 
needs no discussion. For convenience the remaining two causes 
may be described as those which die from rupture and those from 
the mechanical effects of the sac. About 52 per cent of the cases 
die from rupture. 


TABLE I.—TABLE OF RUPTURES INTO THE VARIOUS ORGANS. 


No. Per cent. No. Per cent 
Pericardium 369 31.0 Right lung 12 1.0 
Left pleura 174 14.6 Right bronchus 12 1.0 
Esophagus 112 9.4 Right ventricle 12 1.0 
Right pleura 8S 7.4 Left auricle ; 9 0.7 
Left bronchus . 85 7.1 Descending vena 8 0.6 
Trachea P 74 6.2 Left ventricle : 5 0.4 
Externally . ; 61 5.1 Spinal column 4 0.3 
Pulmonary artery 45 3.7 Hematoma thorax 4 0.3 
Sup. vena cava 44 3.7 Stomach 3 0.2 
Left lung... . 40 3.3 Both pleura 2 0.1 
Mediastinum 20 1.6 Hematoma neck l 0.8 
Right auricle 13 1.0 _ 


Ruptures have certain interesting features. In the first place there 
is a high percentage of pericardial ruptures. These outnumber 
the instances of either left or right pleural rupture, but since they 
contain features in common, they may be discussed together. 
Ruptures into serous surfaces are extremely apt to occur without 
warning, and usually the tear is sufficiently large so that death 
occurs in a very short time (minutes or hours). As stated above the 
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rupture of this nature is extremely apt to occur at the time of sudden 
violent muscular effort, although reports were noted in which the 
case was found dead in bed or in a chair. Esophageal ruptures, like 
ruptures through other mucous membranes, are apt to be a slower 
process and frequently give repeated warning. Oozing over a con- 
siderable period of time is not uncommon and the diagnosis of 
carcinoma of the stomach or esophagus has been made in some 
cases. At the time of the hemorrhage or a profuse hemorrhage 
followed by a second after an interval of ten to twelve hours. Rup- 
tures into the bronchi or the trachea are apt to be quite similar to 
esophageal. Occasionally there may be an immediately fatal hemor- 
rhage but more commonly repeated slight hemorrhages or oozing 


TABLE II.—TABLE OF RUPTURES INTO VARIOUS ORGANS. 


Asc. Arch Dese Thor 
(365) (226) (125) 50 

per cent. per cent per cent per cent. 
Pericardium 57.5 
Left pleura 2.1 
Esophagus 
Right pleura 
Left bronchus 
Trachea 
Externally 
Pulmonary artery 
Sup. vena cava 
Left lung . 
Mediastinum 
Right auricle 
Right lung 
Right bronchus 
Right ventricle 
Left auricle . 
Left ventricle 
Spinal canal 
Hematoma 
Stomach 
Both pleura 
Hematoma of neck 
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over a period of time. Profuse bleedings with a long period of com- 
parative freedom from hemorrhage is not rare. External rupture 
is probably more dramatic than those which have been described 
above. It must be emphasized that this is not a common termina- 
tion of aneurysm. Usually the aneurysm points, not unlike an 
abscess (for which they have been lanced). Even when definite 
pointing has occurred, it is by no means assured that external 
rupture will occur. At times the aneurysm will “weep” externally 
for weeks and then end in rupture into some other structure. In 
rare instances the aneurysm ruptures into the subcutaneous tissues 
and subsequent gangrene occurs. Rupture into the pulmonary 
artery is one of the types in which a fatal issue may be delayed. 
When this occurs in addition to the signs of aneurysm, there is 
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sudden onset of cyanosis, orthopnea, the systolic “humming-top” 
murmur, or thrill. Edema of the upper extremities and head is by 
no means constant. Rupture into the superior vena cava has been 
well described by several authors and shows: Sudden onset with 
pain, dyspnea, some shock, feeble pulse with sweating, then cyanosis 
and swelling of the upper extremities, and a similar murmur and 
thrill as was mentioned under rupture into the pulmonary artery. 
When rupture occurs into the lung there may be either a rapid 
death from hemorrhage or a slower death from a ‘“‘chronic pneu- 
monia.”” Mediastinal ruptures offer no peculiar features, while 
those into the chambers of the heart resemble quite closely con- 
genital heart disease. Spinal cord involvement by rupture is rare 
and unusually shows a rapidly advancing paraplegia. In rare 
instances. rupture may take place into the stomach by dissection 
of the coats of the esophagus. 

Conclusion. A study of 4000 aneurysms of the thoracic aorta has 
been made. The relationship to sex, age, age incidence in males 
and females was noted. The location of the lesion, the symptoma- 
tology, the physical signs, duration of symptoms, types of wrong 
diagnosis, location of ruptures and causes of death were studied.' 


PROBLEMS IN HYPERTENSION—AN ATTEMPT TO CORRELATE 
HYPOTHETICAL AND PRACTICAL CONSIDERATIONS. * 


By Nevunor, M.D., 


NEW YORK. 


STARTING from the fundamental observations of Bright down to 
modern studies in blood-pressure, blood chemistry, functional renal 
tests, renal pathology and physiology, there is perhaps no domain 
of internal medicine upon which more intensive work has been done, 
than upon the kidneys. Clinical hypertension in terms of renal 
pathology is one of the comparatively modern phases that is at 
present being constantly attacked and studied. Yet with all the 
amassed and voluminous literature and data on just this one phase 
of the problem—chemical blood investigations, experimental pro- 
duction of nephritis by injection of specific kidney poisons, and 
more recently by protein overfeeding; clinical studies of functional 
renal disease; finer studies of kidney pathology, there are but very 


1 The writer wishes to express his indebtedness to Dr. Aldred Scott Warthin, 
Director of the Pathological Laboratory, University of Michigan, for permission to 
examine the records of cases Occurring in his service, and to Carl Vernon Weller, 
Professor of Pathology, University of Michigan, for reading the manuscript and 
many suggestions. 

* Read before the Eastern Medical Society, New York City, December 14, 1923. 


NEUHOF: PROBLEMS IN HYPERTENSION 669 


few definite, indisputable, fundamental facts and concepts that have 
withstood assault. At least one positive statement may be made, 
namely that pathological hypertension in its final analysis is due 
to contraction of the systemic arterioles and capillaries, for as 
recently demonstrated (especially by Krogh), the immense capillary 
bed is also under the influence of nerves which can and indeed do 
profoundly influence the blood-volume in various areas of the body. 
Of immense importance is also the fact that capillary constriction 
does not necessarily go hand in hand with arteriolar constriction or 
with the independent contractility of capillary areas. For example, 
the arterioles of an area may show constriction, and the correspond- 
ing capillary bed may show dilatation. It seems to be the prime 
function of the capillary motor mechanism so to shift the intimate 
blood supply of tissues that up to a certain pathophysiological limit, 
the capillary blood supply, and therefore nutrition, is shifted where 
tissue economy needs it, be it in contracting muscles during work, 
in the gastrointestinal canal during digestion, and the kidneys at 
the height of their function. The interrelated nerve paths of these 
capillary motor nerves are at present entirely unknown. 

It is fairly well recognized that arterial and arteriolar disease 
may be general and widespread, attacking the retinal and cerebral 
arteries, the aorta, kidneys, and pancreas and abdominal vessels; 
(general arteriosclerosis, atherosclerosis and arteriocapillary fibrosis) 
or the disease may attack and limit itself to the arteries of one organ 
predominantly and exclusively (usually in such instances the heart 
or the kidneys); or finally the disease may pick out and select just 
one or more of the principal arteries of an organ, for example, the 
aorta and coronaries, almost to the entire exclusion of the remainder 
of the cardiorenal vascular system. 

In order to correlate certain clinical observations, I have divided 
hypertension as found clinically into certain groups; these cover 
the majority but by no means all hypertensive conditions. And it 
shall be my problem, in the light of physiological, pathological, 
experimental and clinical data, to try to discover, and, where neces- 
sary, to theorize frankly as to the possible basic, etiological “ insult”’ 
for the hypertension. 

I may interpolate here that instead of the term, essential hyper- 
tension, I prefer the terms hyperpiesis or functional hypertension, 
because if they have any precise significance at all, they refer to high 
blood-pressure without any known or discoverable pathological 
organic basis, and they are advisedly non-committal on the question 
of benignity or severity. I believe furthermore that essential hyper- 
tension is an especially inapt term because it has already been given 
so many meanings, hence it must be or should be exactly defined 
each time it is used. And when used in the sense of high blood- 
pressure without organic basis, functional hypertension conveys 
the idea more definitely. 
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In this paper hypertension will be regarded as consisting of .a 
systolic blood-pressure of 150 or over. 

Returning now to the groups we have: 

1. Abnormal Vaso-constrictor Influences Originating from the 
Higher Cerebral Centers. 

As is well known there are many pressor and depressor fibers in 
the nerves that reach the vasoconstrictor center in the medulla. 
Stimulation of the pressor fibers produces contraction of the peri- 
pheral vessels with increased blood-pressure, while stimulation of 
the depressor fibers produces a reverse influence, that is, peripheral 
dilatation with decreased blood-pressure. Furthermore mental 
work produces constriction of the skin arterioles, a depressor influ- 
ence. “In both instances we must assume intracentral paths 
between the cortex and the center in the medulla.’ As further 
bearing upon psychic vascular reactions, Krogh' has shown that 
an unnarcotized rabbit’s ear properly prepared for microscopic 
study will not redden or blanch if the animal remains quiet. If, 
however, the animal be suddenly frightened or disturbed, often the 
ear first blanches and then reddens, palpable examples of arteriolar 
and capillary constriction and dilatation, respectively. Section 
of the dorsal sympathetic abolishes this reaction, hence the efferent 
paths probably follow these nerves. By analogy, it seems probable 
that pallor accompanying human emotions “is produced in the 
sympathetic tone of the small skin vessels, while blushing is due to a 
reflex relaxation of this tone.’"' Bearing these physiological and 
experimental facts in mind, it comes within the realm of clinical 
probability that an excitable, volatile individual, one who is con- 
stantly harried and worried and hurried in his daily routine may 
send abnormal excitatory influences from the brain through various 
efferent paths, thus inducing vasoconstriction, if only momentary, 
of the arteriolar and capillary beds, in other words, causing what 
we clinically measure as hypertension. On the other hand there 
are individuals who do not betray their excitement by external 
manifestations, but who make abnormal conscious attempts to 
hold themselves in check. Both are instances of what may be called 
potential vasomotor instability. I have not found them to be of an 
especial type of physique or habitus; they are neither predominantly 
stout, lean, obese, tall, or squatty. I conceive that such individuals 
may have hypertension, at least temporarily, even without the 
organic background of actual pathological cardiovascular renal 
disease; or if the latter already be present, such abnormal excitation 
may continue hypertension in such patients, indeed they may react 
more readily and consistently to any hypertensive influence. Thus 
the psyche of an individual is to be seriously reckoned with and 
weighed in its clinical application, in order to assess what may be 
termed the psychic component of such hypertensive cases. This 
viewpoint also serves to explain how patients of volatile or with 
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wilfully suppressed emotions—the typical rushing American business 
man, as an example of the former; the moody anxious individual 
of the latter—are so much benefited when they are ordered away 
from town and from business for a few weeks. Given a happy prog- 
nostic outlook, and. provided there is no inordinately severe organic 
cardiorenal basis for the hypertension, they often feel very well 
and are capable of much physical exertion as in golfing, rowing and 
walking. This symptomatic improvement, especially in reference 
to dyspnea, dizziness and precordial uneasiness does not necessarily 
imply that there is always a corresponding decrease of blood-pressure 
but a degree of physical comfort, a happier outlook is given these 
patients which they retain when they are again enabled to take up 
their work in whole or in part. ; 

2. Reflex Influences Emanating from Aortic Disease. 

The aorta, as is known, is surrounded by many plexuses and nerve 
filaments, important branches of the vagus and sympathetic. | 
believe that the important significance of this rich net-work of 
nerves as originators and carriers of abnormal excitation to the 
vasomotor center has been almost entirely overlooked. 

That hypertension can exist with cardiosclerosis, bu* without 
sufficient coincident renal disease to account for increased blood- 
pressure has again been recently emphasized by Moschkowitz.. In 
the 5 cases that he studied postmortem, the renal lesion was not 
of sufficient moment to be a factor in the hypertension; but wide- 
spread disease of the heart and its bloodvessels—aortitis, ventricular 
hypertrophy, scar tissue, coronary disease—was a feature in various 
amounts and degrees. Some clinical corroboration that isolated 
aortitis can cause hypertension is found in instances of luetic aortitis 
in which during the inflammatory recrudescence of the disease (a 
recrudescent aortitis), precordial pains, hypertension and broncho- 
spasm occur, to again recede with recession of the inflammation. 
As Longcope states,‘ hypertension in such instances can scarcely 
be explained by pains or cyanosis ‘“‘for pain is frequently absent, 
and dyspnea may continue for some time (fifteen to thirty minutes) 
after the sudden drop in blood-pressure which comes with the relief 
of acute symptoms.” He speaks, however, of a paroxsymal type 
of dyspnea found in luetic aortitis, and compares this to what occurs 
in the experimental animal. I conceive that a lesser degree of 
bronchospasm and hypertension may occur in less acute cases. 
Thus in a patient of mine with typical well-compensated luetic 
aortitis, the usual blood-pressure was 170 systolic. Following a 
coryza, the patient developed asthmatic breathing, although not 
severe enough to be characterized as paroxysmal. During this time 
and until the symptoms came under control with less wheezing 
and coughing, the blood-pressure was from 150 to 160 systolic. 
Later, when the bronchial spasm and pain had practically dis- 
appeared, the systolic pressure was around 112. There was no 
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decompensation. This, then, is an instance of moderate hyper- 
tension in a patient with luetic aortitis and severe bronchial spasm, 
apparently induced by abnormal reflexes arising from a diseased 
aorta. 

Instances of pure aortic disease with hypertension are typified 
in those cases of rheumatic aortic regurgitation in the young, with 
or without advanced ventricular hypertrophy. Here there is surely 
no evidence, clinical or pathological, of kidney involvement as a 
factor in the production of high blood-pressure, nor of course, does 
generalized arteriosclerosis play a role. The hypertension is not 
extreme, usually between 170 and 190; the diastolic pressure is very 
low or zero. Perhaps one in 3 or 4 cases of typical rheumatic aortic 
regurgitation, well compensated, with throbbing carotids and a 
Corrigan pulse presents this picture of hypertension. The vaso- 
motors are labile. The blood-pressure may be 150 one day or at one 
time, and at the next examination, perhaps a few hours later, the 
pressure may be 180 or 190 with no difference in the physical or 
symptomatic status of the individual. What influences ventricular 
hypertrophy with its attendant cardiac hyperactivity may play 
in the production of this type of hypertension one cannot state 
dogmatically. At any rate, it seems probable that the prominent 
factor lies in the continuous “insults” produced by the continued 
tremendous aortic fling that hyperexcites the nerve mesh encircling 
the aorta. Perhaps ventricular hyperactivity with its blood fling 
is an added factor. The physical evidence of this aortic fling is 
readily derived by fluoroscoping a typical case of rheumatic aortic 
regurgitation. 

The physiological principle that nerve impulses transmitted to 
the medulla act in maintaining the nerve tone of the vasoconstrictor 
center is now generally recognized,' yet that would scarcely explain 
how hyperexcitation of the nerve mesh surrounding the aorta in 
cases of rheumatic regurgitation and of syphilitic aortitis produces 
hypertension, for it is well known that undue stretching of the aorta 
excites the depressor, not the constrictor mechanism to action. 
On the whole, it seems probable that general tissue anemia from 
improper vascularization resulting from aortic disease, with its 
concomitant myocardial disturbance, may cause a pathophysiolog- 
ical response in the manner already pointed out, namely, sufficient 
vasoconstriction in some arteriocapillary areas to bring about 
clinical hypertension. In other words, although the nerve paths 
are unknown, vasoconstriction seems one of nature’s peripheral 
provisions for deflecting more blood into an improperly nourished 
area by sufficiently constricting other arteriocapillary beds or bed, 
thus raising the blood-pressure. 

3. Reflex Influences Emanating from Coronary Disease. 

I refer here to individuals who present no general symptoms of 
advanced cardiorenal mischief, no abnormal signs, no dyspnea, no 
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cardiac enlargement, no decompensation, no urinary changes, no 
marked decrease, if any, of phthalein output, and who, on the whole, 
look robust and well preserved. They do present, however, two 
cardinal signs, hypertension (usually moderate) and precordial 
pains. The hypertension is not always constant, as is shown in the 
following case. Hypertension was present for a while some years 
ago and then disappeared. Indeed, although coronary disease was 
suspected from the beginning, quiescence of symptoms for years, 
normal blood-pressure and normal physical signs at later examina- 
tions lessened the impression of severe disease until death suddenly 
occurred. 

The precordial pains of individuals in this group are usually not 
constant; they are marked by remissions and by occasional severe 
exacerbations in one of which the patient may suddenly die. The 
usual localizations of the pain are near the cardiac apex or at the 
midsternum, sometimes radiating to the back. They are present 
especially when the patient walks after meals, or when walking 
or driving against cold winds. Often the pains are so correlated 
with gastric symptoms, especially belching and pyrosis, that it is 
difficult, indeed at times impossible to decide which is the primary 
offender, the stomach or the heart. Such patients will be discussed 
more in detail in the following group (Group 4). A typical instance 
of temporary hypertension with coronary disease is herewith 
epitomized. 

Dr. S., dentist, aged fifty-four years, was seen by me for the first 
time seven years ago. At that time the chief symptoms were pre- 
cordial pains and moderate hypertension. The patient was con- 
siderably worried, and he worked very hard. He was an excessive 
tobacco smoker. The roentgen-ray and the electrocardiogram 
revealed nothing abnormal. He was told to quit smoking and to 
work less intensively. As a result, the precordial pains disappeared, 
the blood-pressure became normal and the patient was much more 
comfortable. I did not see him again until shortly before his fatal 
illness. In the interim he had felt comfortable, had only occasional 
pains and was able to go ahead with his work in normal fashion. 
The recent history was that during the past few months he had 
more marked precordial pains, especially when walking in windy 
weather. He had a very severe attack of pain four months and again 
two weeks ago; the latter followed some aggravation. Since then 
he had frequently to stop walking because of pains in his chest. 
Examination at his home revealed no dyspnea, the patient was able 
to lie flat in bed; the entire cardiovascular and pulmonary examina- 
tion, including blood-pressure revealed no abnormality. He was 
kept in bed and for a few days was quite comfortable. One night 
he was taken with very severe pains in the chest and died within 
two hours. This case is an example of entirely negative physical 
findings except moderate hypertension some years ago. More 
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attention to the symptoms rather than to the negative physical 
findings may have aided in making the proper diagnosis, namely, 
coronary disease. 

What seems of especial importance in patients of this group is 
that as far as clinical findings are concerned, the coronaries bear 
the main brunt of the arteriosclerotic process. When there is no 
evidence of widespread cardiorenal mischief it will naturally require 
corroborative postmortem examinations in order to rule out other 
important contributive pathological factors, especially of aortic, 
myocardial and renal disease. 

As one instance of disease confined chiefly to the coronary system, 
but especially to the small artery supplying the auriculoventricular 
node, I wish briefly to quote a case of a woman, aged eighty years, 
with heart-block. The main coronaries were somewhat thickened 
but patulous, the artery that supplied the node was entirely sclerosed 
and calcified and was surrounded by a zone of degenerated mus- 
culature. The remainder of the heart, the myocardium, valves 
and aorta, was particularly well preserved and free from sclerotic 
changes. This again demonstrates how arteriosclerosis may selec- 
tively attack special arteries, not necessarily an entire arteriolar 
system; and when such arteries are vital to an organ like the heart, 
such isolated disease may produce severe cardiac symptoms and 
finally death. 

How shall we explain hypertension in cases of assumed isolated 
coronary disease? Illuminating experiments by Starling® on the 
coronary bloodflow in the dog’s heart show that if the coronary 
pressure be artificially raised, the heart, instead of becoming weaker, 
begins to revive, and the ventricular output increases, in spite of 
the necessarily increased work of the heart in overcoming the 
increased coronary blood-pressure. So also in another series of 
experiments, artificial increase of general blood-pressure increased 
the coronary output. Increased blood-pressure is apparently 
Nature’s provision to increase the blood supply tothe heart. Starling 
also states the vital necessity of proper coronary flow to insure 
proper oxygenation, proper tissue respiration and hence proper 
cardiac function. 

What the actual mechanism is that increases blood-pressure in 
clinical instances of assumed isolated coronary disease it is impos- 
sible to state with exactitude. We know that the coronaries are 
richly surrounded and supplied with nerve plexuses and ganglia, 
and it seems highly probable that abnormal excitation originating 
from this rich nerve supply may reflexly excite and influence the 
vasoconstrictor center. On the other hand, coronary disease, when 
advanced, certainly decreases the blood supply to the peripheral 
tissues by depressing the pumping power of the heart. There is 
thus produced a struggle between different vascular fields. The 
sum total however must be a system with increased resistance; 
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thus a failing heart is countered in the peripheral vascular sys- 
tem by increased blood-pressure. This is again nature’s provision 
for shifting blood-volume where needed for oxygenation purposes, 
always however with increased resistance, hence calling for more 
pumping power in order to force the proper amount through con- 
stricted arterioles, a true vicious cycle. 

4. Temporary Hypertension from Functional Cardiospasm. 

Patients of this group are usually stout individuals between 
thirty and fifty years of age who lead a busy active life, who con- 
tinually rush about or are easily upset nervously, and who suffer 
from the clinical symptoms of mild cardiospasm: sensitiveness to 
pressure under the xiphoid, fulness and a tendency to belch. They 
usually bolt their food. There is sometimes a conscious feeling of 
food sticking for a moment at the cardia. Such cases of cardiospasm 
are mild and are not comparable to the occasional severe forms in 
which there is definite cardiospastic stricture of the cardia, with 
inability to pass normal sized bougies into the stomach. That mild 
cases exist, I demonstrated in at least one instance by roentgen-ray. 
The patient had epigastric tenderness, and distention and belching 
after meals. The barium mass after being swallowed was seen 
fluoroscopically to stick for several seconds at the cardia; there was 
reversed peristalsis for a few moments, the cardia then opened and 
the mass entered the stomach. While patients such as | have 
described have these outstanding gastric complaints, they also 
frequently complain of midsternal pains, which occasionally radiate 
to the left arm or to the back between the angle of the left scapula 
and the vertebral column. Another symptom which draws special 
attention to the heart is the fact that walking in the fresh air, 
especially after meals, is particularly apt to be followed by pre- 
cordial and referred pains; added to this is moderate hypertension 
(usually from 150 to 180 systolic). Thus the clinical complex is one 
closely resembling coronary disease. But neither fluoroscopy, 
electrocardiography or phthalein output examinations, nor the 
ordinary methods of routine clinical examinations show any evidence 
of cardiac disease or decompensation. 

A few examples will serve to illustrate this type: Mr. E. W. O., 
aged fifty years, has always been a quick and irregular eater, almost 
always bolting his food. For about two years, he has had mild 
dyspeptic symptoms; slight epigastric paiu and belching after 
meals. His bowels are constipated. He has never vomited, his 
appetite has always been good. He is a moderate smoker. For 
about one year, he has had precordial pains, which of late radiate 
to the left arm and hand, and produce a sensation of tingling. 
Several times he has had to stop walking because of the precordial 
pains. He has also complained of headache and dizziness during 
the last six months; these symptoms are apparently not connected 
with his gastric complaints. Except for gonorrhea twenty-five 
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years ago, he has had no other infections. He passed a satisfactory 
life insurance examination one year ago. Of recent months he was 
told by his family physician that he has hypertension and true 
angina pectoris. 

Examination reveals a stout individual. The pharynx is somewhat 
red, probably from smoking. He has some poor teeth. The systolic 
blood-pressure is 160, the diastolic 100. All the heart sounds are 
normal. There is no undue dyspnea or tachycardia after exertion. 
The lungs and reflexes are normal. There is no edema of the legs. 
Abdominal examination reveals slight but definite sensitiveness 
under the xiphoid. Orthodiascopic roentgen-ray examination 
reveals a normal sized aorta, with the heart lying flat upon the 
diaphragm. The electrocardiogram shows nothing of note. The 
urine is normal. The diagnosis of cardiospasm due to an irregular 
mode of eating was made. The precordial pains were regarded as 
caused by coronary spasm, not actual coronary disease. He was 
placed upon a bland, antacid diet and was admonished to eat his 
meals regularly and slowly. Atropin and an antacid powder were 
prescribed. He consulted me about once a week for several weeks. 
At the second visit, the systolic blood-pressure was 145; thereafter 
it came to normal (between 120 and 130 systolic) and remained so 
during the entire period of observation. The precordial and referred 
pains, and the dyspeptic symptoms quickly disappeared and when 
last examined, he felt perfectly well in every respect. 

Mrs. H. S., aged forty years, has been suffering for years from 
gastric distention and belching, especially after improper diet. 
Several years ago and twice since, she had gastric attacks with 
temporary hypertension from 160 to 200; the blood-pressure became 
normal when indigestion ceased. Two days previously, the family 
physician found decided hypertension. 

Examination: No cardiovascular symptoms; no previous infec- 
tions; blood-pressure, 120 to 90; heart, very soft systolic at apex; 
somewhat accentuated second aortic at right base. Lungs, mouth, 
reflexes, urine, normal. Abdomen, slight epigastric sensitiveness. 
Orthodiascopic examination: First part of aorta slightly enlarged, 
Electrocardiogram: normal. 

Diagnosis: No organic cardiovalvular disease, temporary hyper- 
tension, cardiospasm. Therapy: Patient may be active, avoid acids, 
bland diet, atropin sulphate, antacid powder. After a few days, 
the patient felt well and has continued so. 

M. O., male, aged forty-three years, has always been very active, 
a quick eater, and never rests sufficiently. He is always thinking of 
business. He had been told he had hypertension, with pressure 
around 160. A trace of sugar was found once. He suffers from 
fulness and distention after meals and is much worried and does 
not know how to act about diet and general care. He has had no 
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previous infections, and no cardiac symptoms. He is walking most 
of the day and smokes three cigars daily. 

Examination: Blood-pressure 160; very soft systolic murmur at 
apex; slight apical overaction. Abdominal examination, negative. 
Very lively reflexes. Urine normal. Orthodiascope, normal. 

Diagnosis: No cardiovascular disease; hypertension from con- 
tinual rushing and bolting food. Therapy: Atropin sulphate 
before meals, antacid powder after meals; take one hour for meals; 
go to country week-ends; rest in evening between six and seven. 
Prognosis: Very good. 

January 20. Not improved because he did not follow directions. 

April 29. Had been feeling well. Now again excitable and has 
headaches. Blood-pressure 140. 

October 10. Slight recurrence of symptoms following nervousness 
about his father’s health. Chief complaint, indefinite weakness in 
chest. Blood-pressure 150. Epigastric sensitiveness. Except for 
this spell, he had been well for months, with a normal blood-pressure. 

It is difficult to correlate such abnormal excitation of the vagus 
branches supplying the lower esophagus and the cardiac end of 
the stomach, for cardiospasm is the outstanding clinical feature, 
as in itself a cause for hypertension, since physiologically vagus 
excitation results not in hypertension but in lowered blood-pressure. 
Perhaps both the cardiospasm and the hypertension are caused by 
abnormal cerebral impulses in these nervously excited individuals, 
and relief of the cardiospasm by atropin, and a quieter mode of 
living and of eating have the effect of calming these patients, thus 
relieving their hypertension. Therapeutic measures directed entirely 
to the gastric condition, proper food slowly eaten, rest for a while 
after meals, less rushing about, more mental quiet, not only relieves 
the gastric symptoms but also the hypertension. Atropin and an 
antacid powder are important therapeutic aids. The results of 
therapy are added proofs, I believe, that the source of trouble lies 
not in the cardiorenal system but in abnormal excitation of the 
vagus nerves that control the cardia. 

5. Hypertension with Auricular Fibrillation. 

This is well illustrated by the following case: Mrs. D., aged 
forty-seven years, does a great deal of physical labor in walking, 
carrying bundles and climbing stairs. She has had frequent attacks 
of bronchitis and of shortness of breath in recent years. Her 
climateric began two years ago. More recently she complained of 
severe dyspnea and had several fainting attacks. Examination 
shows auricular fibrillation, mild cyanosis, moderate hypertension 
and a heart slightly enlarged (roentgen-ray). The clinical diagnosis 
was moderate cardiosclerosis with superadded cardiac overstrain 
and climacteric hyperexcitability. She was given quinidin. The 
rhythm became normal after two days. The systolic blood-pressure 
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then was around 100 and remained at about that level during the 
time that she was under observation (several weeks). There was 
no decompensation with the lowered blood-pressure. 

Hypertension in such instances of auricular fibrillation seems 
directly attributable to improper blood-mass distribution in the 
periphery, another instance of Nature’s attempt to rectify circula- 
tory instability by increasing pressure in some areas, thus shunting 
increased blood-volume in other more needed oxygen-poor areas, 
always, however, under the cardiac disadvantage of heightened 
blood-pressure. With normal rhythm and circulatory stability 
restored by quinidin, there is no longer need for Nature’s safety 
provision and, where there is no advanced kidney disease, hyper- 
tension at once disappears. 

6. Hypertension with Endocrine Changes or with Exophthalmic 
Goiter: 

This refers especially to women at or near the menopause age 
and to cases of exophthalmic goiter. Regarding endocrine dis- 
balance, hypertension here, at least in the beginning, must be 
regarded as of functional origin (so-called primary or essential 
hypertension), because nephritic or other pathological bases for 
the hypertension are almost always absent, and the hypertension 
is sometimes a temporary affair. Whether such hypertension can 
lead to actual nephritis is a very much debated question and will 
be discussed later. Theories regarding the cause of this type of 
hypertension are many; I need but mention the most popular, the 
hormones and adrenalemia, despite the fact that careful experimen- 
tation® had not revealed any abnormal amounts of adrenalin in the 
blood. There is however, some experimental evidence that a pitui- 
tary hormone may be responsible for pressor influences in the blood.’ 
In the search for physicochemical and hormone factors, however, 
attention has been detracted from perhaps the fundamental patho- 
logical conception, namely, abnormal excitability of the nervous 
system. Nervous hyperexcitability in these individuals is well 
characterized in the main by sweats, flushes and general irritability. 
And in cases of exophthalmic goiter—in addition to and more intense 
than these latter symptoms—is the added factor of overviolent 
and overforceful ventricular action and the flinging of blood into 
the aorta. This factor as influencing the aortic nerve mesh has 
always been described (Group 2). It is in brief, my assumption 
that hypertension at the menopause and in goiter can be more 
logically explained upon a basis of obvious vasomotor instability, 
for which, at least, there are a few indubitable clinical facts. How 
much this vasomotor instability may directly affect and cause the 
restiveness by vascular changes in the cerebrum, and indirectly 
by causing a vicious cycle, such as described in Group 1, are ques- 
tions still sub judice. 
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7. Nephritic Hypertension. 

This, the most important division I have left to the last. Refer- 
ence is here to assumed or proven widespread pathological changes 
in the glomeruli, whether the predominant change be a chronic 
interstitial, the decrescent tvpe of the arteriosclerosis of the old, 
or the large white kidney. It is becoming increasingly recognized 
that the kidney changes rarely run “ true to type,” and that transi- 
tion forms are frequent. It is also a matter of common knowledge 
that hypertension does not proceed pari passu with the amount of 
kidney damage found at necropsy. Indeed, I have not infrequently 
found frank nephritics that feel better with for them, abnormal 
hypertension— 200 or over—than when the blood-pressure is around 
180. Nor can this be purely psychical, for there may be less depend- 
ent edema and less dyspnea at the higher than at the lower systolic 
pressures. This may depend upon the principles already referred 
to, namely that the physiological response has been more vaso- 
constriction in some areas and hence more blood-volume shunted 
in needed areas, despite the hyperincrease in blood-pressure. As a 
rule we find hypertension in those with advanced changes in the 
glomerular tufts (actual arteriocapillary fibrosis in the pathological 
sense); while with disease predominantly confined to the larger renal 
vessels (the renal arteries and their ramifications, the vasa recti) 

a picture general in old arteriosclerotics with widespread degenera- 
tion of the larger systemic, superficial and deep vessels, hypertension 
is often absent. 

In advanced nephritis with hypertension, blood chemistry often 
shows varying increases of the non-protein nitrogenous products; 
it is assumed that in these individuals the retained products act as 
poisons and produce hypertension, abnormal arteriolar and capillary 
spasm and constriction. Yet even this assumption does not aid in 
determining how these poisons so act. Perhaps an analogy from 
plant life, and some suggestive physiological and experimental 
data may throw some light on this vexed and vexatious question. 
Plants get their nourishment by osmosis from rootlets which ramify 
through the wet earth; this nourishment is brought to the stalk or 
trunk. In a human being the rootlets are the arterioles; the moist 
earth, the capillary bed and tissues. Cushny’ has estimated the 
number of glomeruli in the human kidneys as 2,000,000. If the 
twisted and bunched arterioles and capillaries so neatly packed by 
Nature into a small space of the kidneys were conceived as spread 
so as to resemble a capillary bed, one can only imagine the compara- 
tive immensity of such an arteriocapillary peripheral spread. 

Arteriosclerosis has been variously described pathologically; the 
general pathological consensus of opinion is that it is not an inflam- 
matory but a degeneration process. Disease of the glomeruli 
consists in thickening of the glomerular epithelium, and in fibrosis 
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and hyalinization and perhaps calcification of the glomerular tufts 
“an arteriosclerosis in miniature.’” 

In an excellent experimental article, Richards® has emphasized 
the importance of nervous stimuli in the experimental production 
of vasodilatation and constriction of the glomerular capillaries. 
Nerve filaments, presumably branches of the splanchnic ramif) 
to the glomerular tufts. Nerve stimuli (and chemical substances) 
have been shown experimentally to exert influences upon glomerular 
afferent and efferent vascular tone. This much for the local glo- 
merular reaction. Conceiving the glomeruli as a whole merely as a 
large arteriocapillary bed, there is, after all, no basic difference 
between abnormal excitation from partial or complete disease of 
such a renal peripheral bed with resultant (reciprocal) vasoconstric- 
tion in another capillary motor area than is found in Nature's 
numerous provisions for vasodilatation in some parts of the body, 
and vasoconstriction in others. Splanchnic vasodilatation after a 
meal, and peripheral vasoconstriction in other areas is a common 
example. That retained kidney poisons would or might be added 
factors is not only conceivable but is also probable; for once a break 
in physiological continuity occurs and actual pathology begins, 
there is freer play for the commencement —and once begun—for the 
continuance of a vicious cycle. Nature would seem to have started 
hypertension in order to force more blood in an organ beginning 
to be or already crippled by pathological changes. In addition 
the other component of the vicious cycle, retained renal poisons, 
plays a large role in these individuals, a fact reflected in the blood 
chemistry. In the decrescent type of the old, predominantly renal 
arterial tree changes (the vasorecti and their branches), since the 
peripheral renal arteriocapillary bed is not disturbed, there is no 
tendency to abnormal peripheral arteriolar excitation and its con- 
sequent vasoconstriction. Indeed these comparatively large arterioles 
although stiffened by disease, allow sufficient blood-volume to pass 
through, provided of course the pumping mechanism is still sufh- 
ciently powerful and efficient. Lack of. resiliency of hardened 
arteries does not necessarily interfere with their caliber; the latter 
interference comes only with advanced thickening and calcification. 

Another vexed question in hypertension is, which is to be regarded 
as the primary factor? Does, or can, functional hypertension cause 
nephritis, or vice versa? Klotz® produced arteriosclerosis by sus- 
pending rabbits head down for prolonged periods. This experiment, 
though of course without comparable analogy in man, demonstrates 
perhaps that arteriosclerosis in the human being can be produced 
by too much pressure. An extremely suggestive point was made by 
MacCallum" in a review on the subject of arteriosclerosis. Review- 
ing experimental and other factors, he states that the most important 
etiological factors of arteriosclerosis are infections, intoxications 
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and unbalanced diets; that adrenalin injections produce arterio- 
sclerosis (in rabbit’s aorta) not merely as a hypertensive agent, but 
directly as a poison; that experimental methods of inducing hyper- 
tension may be divided into: (1) Mechanical means of raising 
blood-pressure; (2) chemical means of raising blood-pressure; (3) 
perverted diets. The first two he states, have failed to produce 
a type of arteriosclerosis comparable to that of the human being. 
Of the three groups, perverted diets have succeeded more regularly 
in producing arteriosclerosis experimentally, especially when com- 
bined with mechanical disturbances. Of these latter, increased blood- 
pressure (experimentally induced) is the only one of importance. 
In other words, increased blood-pressure produces arteriosclerosis 
experimentally only when combined with a factor (perverted 
diet) which causes actual kidney damage, but alone it produces 
little or no change. This statement is germane to our discussion, 
for it emphasizes well what I conceive happens clinically, that is, 
hypertension becomes a serious factor as a cause for nephritis only 
when there is with it some break, large or small, of physiological 
renal continuity. Therefore hypertension conceivably can cause 
nephritis, especially if one postulates the existence of an already 
pathologically damaged organ, whether such damage be micro- 
scopical or macroscopical. It is said that a 100 per cent normal 
kidney does not exist. This seems true in view of our knowledge 
that transient albuminuria is so common an accompaniment of 
febrile, tonsillar, exanthematous, toxic and other causes. Probably 
no one has escaped some such temporary kidney involvement who 
has lived to adult life. Who can say whether any permanent 
damage, no matter how minute, does not remain? In most cases 
the albuminuria clears up; in others, especially when tonsillar, 
febrile or other causes continue to recur, damage is added to damage 
until finally severe nephritic changes result. 

And now, how shall we even theoretically explain permanent, 
continuing pathological damage in the vast majority of nephritic 
cases in which the toxic factor, whatever its nature, has ceased to 
act? The nephritis of scarlet is an excellent example; it undoubtedly 
is sometimes the beginning of a later severe nephritis, yet it usually 
takes years for severe damage to result. It seems to me that this 
is an important problem which we must attempt to elucidate. In 
this connection I wish to cite a suggestive article by Thalheimer" 
in which he attempts to prove that minute microscopical injuries 
to the cardiac valves, possibly the result of a mild toxemia, may 
finally eventuate, perhaps after years, in actual severe valvular 
damage, including verruci and even calcification. This he conceives 
results from slight, continuous mechanical insults—heart strain, 
improper minute aberrant currents, and so on, and not necessarily 
from superadded toxemias. The salient point is the assumption 
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of an original pathological nidus, the result of infection, protein 
poison, a toxic or dietetic factor, which causes loss of normal con- 
tinuity, small or large, and which finally from purely mechanical 
reasons can eventuate into widespread pathological changes. 

There are many theories regarding the fundamental cause of 
arteriosclerosis in the human being. Romberg" as well as March- 
and regard the cause as fundamentally due to nutritional disturb- 
ances in the arterial wall, following disuse. Moschkowitz" states 
that once hypertension is established many changes can be accounted 
for by ‘ta mechanical stretching of the tissues with replacement 
fibrosis and eventually by hyalinization and calcification. The 
thickening of the intima, hypertrophy of the media and increase 
in the elastic fibers are probably in a great measure compensatory.” 
This brings up the mechanical conception of the cause of arterio- 
sclerosis, supported among older writers by Thoma, Traube, 
Rokitansky and Marchand. Adami'® calls the process a “strain 
hypertrophy.”’ Aschoff'® does not believe in the disuse theory as 
the cause of arteriosclerosis. Moschkowitz'! has suggested a 
mechanistic conception without however the important postulate 
of an original pathologicel nidus, however minute, as a starting 
point. With such a locus minor resistentia, given a tendency to 
hypertension, perhaps because of excitable temperament, or of 
abnormal renal products being retained, or indeed from any of the 
causes in the various groups already outlined, and in its trend, 
improper vascularization and improper nourishment to the kidney 
parenchyma, a vicious cycle may be started which in those disposed 
may conceivably produce far-reaching damage. And yet the begin- 
ning may have been as stated, a small microscopical change, the 
result of some temporary insult. Except as above mentioned, it is 
impossible to conceive how pathological mischief can continue after 
infections and toxemias have long ceased their acute damage, large 
or small. Replacement fibrosis, hyalinization, calcification, may 
after all be due to one fundamental cause, improper oxygenation 
with resultant improper tissue nutrition. Where there is already 
damage, even though microscopical, a locus minor resistentia is 
established. With this as a focus, all varieties of mechanical inter- 
ference of the blood supply, contracted arteriocapillary areas, at 
the beginning not sufficient to cause clinical hypertension, can 
conceivably so further spread even microscopic glomerular damage 
that inevitably larger areas become affected. Finally there is that 
larger pathophysiological response of blood-volume shift so that 
ever larger arteriocapillary beds constrict to help shunt and supply 
the necessary blood-volume to the diseased glomeruli; at length 
the vasoconstriction is measured clinically as hypertension. 

Why some individuals are “disposed” to kidney damage is again 
another moot question. Are some born with “weak kidneys” in a 
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morphological sense? Is it a fault in the germ cell? Is it a tendency 
to “bad vascular” tubing in the Osler sense, or is it after all poor 
terminal arteries, poor “ rootlets,’ in the plant sense, rootlets that 
can no longer carry nourishment, and hence the organ slowly 
shrivels up and dries? These are queries which must for the present 
remain unanswered. 

Summary. | have purposely been generic, hypothetical and 
sketchy, and have not entered into discussions of types of renal 
pathology. What I have attempted to do is to elucidate and corre- 
late apparently contrary views, and have above all tried to find an 
underlying, fundamental cause which may perhaps tend to harmon- 
ize conflicting views; to show how functional changes may act and 
react upon an existent pathology, minute or gross; and how such 
morbid interactions, once established may eventuate into increas- 
ingly severe pathological destruction. Thus viewed, one may 
perhaps explain some common clinical facts such as the effect of 
toxins and infections in producing morbidity, and the effect of 
fundamental changes such as improper local vascularization in 
enhancing these morbid processes after the toxemia, using the term 
in its broadest sense, has long since run its course. Perhaps this 
problem can lend itself to experimental research; once establish 
that a pathological damage, already completed, can be made to 
spread by local or general vascular changes, changes which perhaps 
act fundamentally by undermining proper nutrition, and it will go 
far, I believe, in clearing up much that is misty and nebulous in the 
domain of cardiorenal-vascular pathology, and bring it in more 
direct line with actual clinical concepts and experience. * 
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THE NON-CALCULOUS GALL-BLADDER.* 


By R. A.B., M.D., 
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(From the Surgical Service of Prof. Charles Gordon Heyd, New York Post-Graduate 
Hospital.) 


Tue last decade has witnessed a surprising amount of literature 
dealing with the pathology and symptomatology of the infected 
gall-bladder. It may be deduced from these contributions that it 
is the element of infection in the gall-bladder that accounts for 
the symptoms rather than the incidental or accidental presence of 
calculi. Although the presence of calculi may add certain mechan- 
ical elements, and be the exciting agent, as in hydrops, yet the 
disturbed physiology and aberration of gastrointestinal function is 
due to the changes that have taken place in the wall of the gall- 
bladder rather than the presence or absence of calculi within its 
cavity. If we could imagine the introduction of sterile pebbles 
into a normal non-infected gall-bladder in all probability the patient 
would be unaware of their presence, except in the event of some 
mechanical phenomenon, such as the production of an obstruction, 
or pain incidental to passage through a duct. 

There are three factors necessary for the production of gall stones. 
These are: (1) Infection, (2) biliary stasis of some degree and 
(3) foreign material. Whether that foreign material is clumped 
bacteria or mucin is relatively unimportant. Significant for our 
present consideration is the fact that stones cannot be formed 
without an existing infection. We are further constrained to believe 
that cholelithiasis is only an incidental and often a late factor, 
because if the bacteria were of a certain degree of virulence the 
changes in the wall of the gall-bladder would be of such severity 
as not to produce stones. It is when the bacteria are of such 
lesser virulence as to produce only minor changes in the gall-blad- 
der wall that the stones are formed. In the strawberry gall-bladder 
of Moynihan stones are absent. This is likewise true in many other 
forms of cholecystitis, where the infection has produced atrophic 
and fibrotic changes. 

In contemplating conditions of the gall-bladder there are certain 
anatomical and physiological facts concerning this organ that are 
of more than mere academic interest. It is a noteworthy fact 
that, although the gall-bladder is a hollow viscus with its fundus 
lower than its outlet, it is incapable of completely emptying itself, 
because of the inadequacy of the muscular coat. However, it 


* Read before the Surgical Conference of the New York Post-Graduate Hospital, 
January 17, 1924. 
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undergoes periodic rhythmic contracture at about the rate of 8 to 
ten times a minute. The secretory pressure of the bile as it descends 
from the liver down the common duct, combined with the contrac- 
tile pressure of the gall-bladder, is not sufficient to open the sphine- 
ter of Oddi, in spite of the fact that the secretion and liberation of 
bile from the liver are continuous. It is only by an automatic 
inhibition of the neuromuscular apparatus of the sphincter of Oddi 
that the sphincter can be released. In consequence there is only 
periodic flow into the duodenum, although continuous flow from 
the liver. 

The nature of the bile, as it leaves the liver, is different from the 
bile found in the common duct and in the gall-bladder. - The latter 
is thicker, darker and of a higher specific gravity, and chemical 
examination reveals mucoid and albuminoid materials. Rous and 
McMaster have shown that within twenty-four hours the cystic 
duct concentrates the bile from two to four times, while the gall- 
bladder concentrates the bile ten times. Thus we see that although 
its function may be subserved by the common duct, the gall-blad- 
der has a function, or at least a physiological potentiality, and in 
that respect differs from the appendix, a vestigial organ that has no 
function at all. 

These various factors, taken together, make the biliary apparatus 
one of great physiological and neuromuscular complexity. Because 
of this interdependence of various anatomical units, we can readily 
understand how any disturbance in one will soon cause reflex 
symptomatology in another. 

From the viewpoint of our present consideration, the anatomy of 
the biliary apparatus commands our interest at two points. The 
first is the ductal arrangement at the duodenal end; the second is 
the arrangement of the lymphatics of the region. The somewhat 
complicated developmental history of the pancreas explains the close 
relationship between the head of the pancreas, the duct of Wirsung 
and the common bile duct. Depending on the eccentricities of 
development, the relationship of these ducts to each other and to 
the duodenum will vary. Consequently, Letuelle describes four 
types of papille of Vater.' However, the experiments of Mann 
have shown that while it is barely possible for pancreatitis to be 
caused by the influx of bile into the pancreas, or by contact infection 
from one duct into the other, this does not occur except under the 
most unusual conditions. Infection usually invades the pancreas 
by way of the lymphatics from the gall-bladder. 

“A study of the lymphatics of the liver and gall-bladder demon- 
strates that there is no barrier between the intra- and extrahepatic 
lymphatics, but that the liver lymphatics pass unobstructedly into 
the gall-bladder, and the lymphatics of the gall-bladder pass directly 
into the liver substance through the area of attachment of the 
gall-bladder to the liver. The lymphatic system would seem to be 
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the connecting link in infections of the gall-bladder, liver and 
pancreas.” 

Having thus demonstrated the close anatomical relationship 
between the liver, gall-bladder and pancreas, we are in a position to 
understand how one can become infected by virtue of an infection 
existing in any other of them. If the gall-bladder is the primary 
focus the liver will soon suffer in consequence, and the pancreas, 
at the other end of the lymphatic chain, will become involved by 
very much the same process as the development of a lymphangitis. 
Deaver carries this corollary to a logical conclusion, and says that 
if removing a focus of infection will clear up a lymphadenitis, then 
removing a diseased gall-bladder will most certainly cure a pan- 
creatitis.* 

On the other hand, the liver by a hematogenous route (it is inter- 
posed between the portal and arterial circulation) may be the first 
to be involved, secondary to a lower abdominal focus, as, for 
example, a diseased appendix. Bearing in mind the lymphatic dis- 
tribution, we can trace very readily a secondary cholecystitis. 
There is thereby instituted the inception of a vicious cycle; for 
should the infective process at the point of commencement cease 
to be active, the diseased gall-bladder will continue to involve the 
liver, producing hepatitis. Here we have the crux of a formidable 
pathological process. The splendid work of Heyd and MacNeal 
has shown hepatitis to be a very definite pathological and clinical 
entity, becoming progressively more of a menace with the duration 
of its existence. That it is productive of chronic digestive invalid- 
ism is clinically demonstrated by the fact that some cases of chronic 
cholecystitis are unimproved no matter what type of surgery maj 
be done. 

A significant factor in the diagnosis of non-calculous gall-bladder 
is the history of a gaseous indigestion, most often qualitative for 
certain fried or rich foods, without the occurrence of jaundice or of 
an attack of “gall-stone colic.” In cases of longer duration the 
indigestion will often follow the ingestion of any food whatsoever, 
and therefore suggest the presence of a gastric ulcer. The picture 
of gall-bladder indigestion, however, lacks the almost mechanical 
precision with which events follow each other, which is ordinarily 
so characteristic of ulcer cases. The belching of large volumes of 
gas affords relief to the patient with gall-bladder disease, and after 
the gamut of carminatives has been run through, each being dis- 
carded as its worth has been spent because of too frequent use, it 
is not long before the sufferer learns to induce vomiting, to combat 
oppressive distention after eating. Many of these patients tell us 
that not infrequently they must excuse themselves from the dinner 
table, and after having successfully induced vomiting they are 
able to return and go through the rest of the meal in comparative 
comfort. We are all familiar with the old diagnostic axiom for gall- 
bladder disease, “fair, fat, forty and belching gas.” Belching gas 
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remains the one most significant symptom, but with our better 
ability to interpret clinical symptoms we are recognizing a diseased 
gall-bladder to be the underlying pathology in an ever-increasing 
number of cases of indigestion, where the patient is not fat and 
not yet forty. 

At laparotomy there are certain criteria in the absence of calculi 
that serve to indicate the presence or absence of pathology in a 
gall-bladder. Visualizing is necessary for a satisfactory examina- 
tion of this organ; diagnosis based on palpation alone is apt to be 
fallacious; in any event, it is seriously open to question. Remem- 
bering the concentrating power of the gall-bladder, the presence of 
inspissated or thickened bile is in itself not indicative. of the pres- 
ence of infection. Ligamentous adhesions between the gall-bladder 
and the duodenum or the hepatic flexure of the colon occur with 
such frequency in cases where there is no other evidence of disease 
that their presence cannot indict the gall-bladder as pathological. 
What we consider as positive indications of disease are: (1) Loss 
of normal color. The normal color is olive green, with a bluish 
tinge. Exposure to air may cause changes in the color, therefore 
the gall-bladder should be inspected immediately on opening the 
abdomen, before other organs are explored. (2) A thickening of 
the walls is suggestive of infection, the degree of thickening being 


in direct ratio to the duration of disease. (3) The presence of peri- 
cholecystitis must be construed as indicative of disease within the 


walls of the gall-bladder; the evidence, however, must be present 
in addition to the so-called “normal cysticoduodenal and eystico- 
colonic ligaments” referred to above. (4) A deposit of saffron- 
colored fat over the fundus is not normal, and suggests mural 
infection. (5) A somewhat uncommon finding is a small red diver- 
ticulum on the fundus, and when present is indicative of sufficient 
pathology to warrant removal of the gall-bladder. (6) The single 
factor by itself most suggestive of disease is the presence of hyper- 
plastic lymph nodes along the cystic duct and in the vicinity of 
Hartmann’s pouch; when palpable, they are absolute indication of 
an infective process—either past or present. (7) On sectioning a 
diseased non-calculous gall-bladder, the mucous membrane is papil- 
lomatous in character, and often there is discernible the sparkle of 
tiny cholesterin crystals imbedded in the summit of the papille. 

Conclusions. |. Infection, not the presence of calculi, is the eri- 
terion of a surgical gall-bladder. 

2. Hepatitis is almost an invariable, and pancreatitis a frequent, 
concomitant of biliary tract infection. Therefore, early surgery on 
an infective process is a wise procedure. 

REFERENCES. 

. Letuelle and Nattan-Larrier: Bull. Soc. anat. de Paris, 1899, p. 987. 

2. Heyd: Long Island Med. Jour., January, 1923. 

3. Deaver and Sweet: Proc. Section on Surgery, Am. Jour. Med. Assn., 1921, p. 87 


Jour. Am. Med. Assn., 1921, 77, 194. 
1. Heyd: Surg. Clin. North America, New York Number, 1923, p. 397. 


688 BOARDMAN, SCHOONMAKER: PHENOLTETRACHLORPHTHALEIN 


PHENOLTETRACHLORPHTHALEIN IN THE STUDY OF LIVER 
FUNCTION. 


By W. W. Boarpman, M.D., 


AND 


G. D. Scnoonmaker, M.D., 


SAN FRANCISCO, CALIF, 


(From the Gastroenterological Clinic, Stanford University Medical School.) 


Tue development of a satisfactory liver function test is greatly 
to be desired. Numerous tests have been proposed, based either 
on a study of one of the specialized functions of the liver or upon 
the excretion of some foreign dye. 

There is no object in reviewing at this time the first group of 
tests further than to recall that they have been disappointing and 
have failed of general adoption. 

Of the second group we shall consider only phenoltetrachlorph- 
thalein which has since its introduction held the promise of a 
satisfactory test, provided the method could be sufficiently simpli- 
fied. This seems to have been accomplished, and it now remains 
to accumulate data for the purpose of standardizing the technic 
and of properly evaluating the findings. To this end a brief review 
of the methods and findings so far reported follows: 

Review of Literature. The original technic, as proposed by) 
Rowntree,! required the collection of total stools over a forty- 
eight-hour period, and the extraction and estimation of the dye 
present in this material. With this technic there was no unan- 
imity of opinion regarding the value of the test, and owing to the 
technical difficulties it was soon discarded. 

However, in 1916, MacNeil? revived the test, using the duodenal 
tube to collect the dye containing bile after the intravenous injec- 
tion of 40 mg. of phenoltetrachlorphthalein. This enabled him to 
observe the appearance time of the dye in the bile, as well as to 
estimate the amount excreted in a two-hour period, and did awa) 
with the necessity of collecting and working with forty-eight-hour 
stools. He had difficulty at times, however, in establishing a satis- 
factory flow of bile. With this technic he found in 7 presumabl) 
normal cases an appearance time of from twelve to twenty-five 
minutes (Table I) and a two-hour output of from a trace to 10 per 
cent. In 5 cases of atrophic cirrhosis and 1 of extensive carcino- 
matosis of the liver the appearance time was increased, varying 
from twenty-eight to forty-five minutes, but the two-hour output 
was practically the same as in the normal controls. From these 
observations he concluded that the quantitative estimation of the 
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two-hour excretion is of little value, but that the appearance time 
is rather decidedly delayed in certain pathological conditions of the 
liver. 


TABLE I.— APPEARANCE TIMES AND AMOUNT OF PHENOLTETRACHLOR- 
PHTHALEIN USED BY PREVIOUS OBSERVERS. 


Friedenwald 


} Williamson. 
Higgins. 


cases. cases 


Minimal and maximal 
Initial appearance, times 


Minimal and maximal 
Maximum appearance, times 2 2 2: 15.00 


Amount of dye injected, mg. 5 5 q 150 150 


MacNeil’s report apparently aroused little interest, for it was not 
until 1921 that further reports appeared. In this year Max Kahn,! 
in a brief note on the Lyon-Meltzer method, stated that traces of 
phenoltetrachlorphthalein appeared in the bile of the duodenal con- 
tent within twenty minutes of the time of injection. The amount 
of the dye injected is, however, not stated. 

Later in the same year Aaron, Beck and Schneider‘ simplified 
the technic by first describing a method of preparing a stable 
solution of the dye, thus obviating the necessity of making a fresh 
solution for each test and second stated that by the administra- 
tion of 500 ce of cool water by mouth after the tube had reached 
the duodenum a continuous flow of from 60 to 80 drops of bile- 
stained material a minute could be established and maintained for 
from one-half to three-quarters of an hour. They injected 50 mg. 
of the dye, and noted the initial appearance time and maximum 
appearance time of the dye in the drip from the duodenal tube. 
These times are determined by allowing the bile to drip into white 
porcelain dishes containing 40 per cent solution of NaOH, the 
initial appearance of the dye being indicated by a faint purplish 
ring at the point of contact of the bile and the alkali, and the 
maximum appearance by the point at which no further intensifica- 
tion of the color occurs with succeeding drops. 

With this technic they found in 16 cases with no evidence of 
liver disease a maximum appearance time of from fourteen to 
twenty minutes (Table I), whereas in 7 cases with evidence of dis- 


a 
= 
a 
< A 
7 16 15 5 95 15 10 
cases cases cases cases cases 
18 5.00 7 
21 11.00 104 
94 
13 
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turbed liver function they found a maximum appearance time 
definitely prolonged. From their studies they conclude that the 
quantitative estimation of the dye excreted in a given time is of 
no value, because of the factor of leakage into the lower bowel, 
that a maximum appearance time of more than twenty minutes 
is suspicious of liver involvement, and that the test may be of great 
value in following the course of liver diseases. 

Piersol and Bockus,°® in 1923, followed in general the technic of 
Aaron, but used 150 mg. of the dye instead of 50, noted the time 
of initial appearance of the dye, the time of maximum appearance 
and estimated the total two-hour output. They report 50 cases, 
15 presumably normal and 35 suffering from various pathological 
conditions, and divide them into four groups solely on the basis of 
the quantity of dye excreted in the two hours: Thus, in Group | 
are the 15 presumably normal cases, showing a two-hour elimina- 
tion of from 19 to 27 mg. of the dye, an initial appearance time of 
from five to eleven minutes and a maximum appearance time of 
8.75 to 15 minutes (Table I). In Group II 17 cases are presented 
with a two-hour excretion of from 10 to 19 mg., an initial appear- 
ance time varying from seven to twenty-five minutes and a maxi- 
mum appearance time varying from ten to twenty-six minutes. 
In Group IIL there are 8 cases with a two-hour output of from 5 
to 10 mg., but here again the initial appearance time varies from 
seven to twelve minutes, and the maximum appearance time varies 
from eleven to twenty-four and a half minutes, and finally in 
Group IV there are 10 cases with a two-hour excretion of less than 
5 mg., with an initial appearance time of from eight to twenty-four 
and a half minutes and a maximum appearance time of from four- 
teen to twenty-nine and a half minutes. 

rom these findings they conclude that in a general way a dela) 
in the appearance time is proportionate to a decrease in the two- 
hour output, and that the quantitative estimation of the two-hour 
output is of greater importance than the appearance time, although 
both should be considered. It is their impression that the two- 
hour output will show lesser grades of functional disturbance than 
will the initial and maximum appearance times. 

Higgins,® using 50 mg. of the dye, noted the initial and maximum 
appearance times, also the disappearance time, or the time at which 
the dye ceased to appear in the bile, and finally estimated the 
total amount of dye excreted. He concludes from a study of 5 
presumably normal cases that the initial appearance time varies 
from eighteen to twenty-one minutes, and the maximum from fifty- 
five to one hundred and five minutes (Table I). He also found 
the disappearance time to vary from ninety to one hundred and 
thirty-five minutes and the total output to vary from 40 to 48 per 
cent. In 16 pathological cases he found delay in the appearance 
times and decrease in the total output in those in whom liver 
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disturbance might be suspected, and concludes that the method is 
of value in the study of liver conditions. 

Friedenwald,’ later, in 1923, using 75 mg. of the dye, reports 
on 93 cases, and concludes that the normal average initial appear- 
ance time is thirteen and four-fifths minutes and that a delay of 
more than twenty-three minutes indicates hepatic disease or 
mechanical obstruction (Table I). 

Dakin and Graham,’ in a combined clinical and experimental 
study, were unfavorably impressed, but especially with the quanti- 
tative estimation, because of the various factors which seemed to 
prevent a complete collection of the liver bile by means of the 
duodenal tube. 

Williams? studied 20 pregnant women, using 50 mg. of the dye, 
and found that the normal maximum appearance time varied 
from sixteen to twenty-four minutes (Table I). In 5 showing 
albuminuria 3 gave normal reactions and 2 a delayed appearance 
time. He was unable to draw any conclusions from this study. 

While these reports dealing with the duodenal-tube method 
were appearing, Rosenthal,'® recognizing some of the defects of 
this technic, developed his method. His experimental work was 
based on the theory that as the liver is practically the only organ 
involved in the elimination of phenoltetrachlorphthalein, and as 
the dye only appears in the urine where there is evidence of decreased 
output by the liver, it is probable that there is retention of the dye 
in the blood when liver function is impaired. With this idea in 
mind, he studied a series of normal dogs and found that after the 
intravenous injection of 5 mg. of phenoltetrachlorphthalein per kilo 
of body weight there was an immediate rise of the dye in the plasma 
to approximately 10 per cent, with a rapid fall to only a trace or 
complete disappearance within fifteen minutes. When the liver 
was experimentally damaged there was an immediate rise to from 
15 to 30 or more per cent and the values remained elevated for 
a prolonged period, 11 per cent having been recovered almost 
two hours after injection. There was evidence that the curves of 
retention paralleled the degree of impairment of liver function. 

These facts having been established, he applied the test clini- 
cally," injecting 5 mg. per kilo dissolved in 25 to 30 ce of physio- 
logical sodium chloride solution into a superficial vein of one arm 
after first collecting about 8 ce of blood. Fifteen and sixty minutes 
after this injection 2 to 4 ce of blood was withdrawn from the other 
arm, and allowed to clot. The plasma was pipetted off and put 
into separate small test-tubes of uniform size and 1 drop of 5 per 
cent NaOH added to each tube. Phenoltetrachlorphthalein, 10 mg., 
was now added to 100 ce of water, this strength representing approx- 
imately the concentration that would be reached if all the injected 
dye remained in the plasma. With the plasma obtained before the 
injection of the dye, a series of standards was prepared in small 
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test-tubes of similar size, ranging from 25 to 3 per cent. The 
plasma in which the amount of dye was to be determined was 
matched with these standards. 

Using this technic, he examined 10 normal cases and 10 cases 
of extrahepatic disease, and in these 20 cases he found from 2 to 
6 per cent of the dye present at the fifteen-minute interval; practi- 
cally complete absence at the sixty-minute interval. In 5 cases of 
carcinoma of the liver, 3 of cirrhosis and 9 of miscellaneous liver 
diseases, there was a more or less marked retention of the dye at 
the fifteen-minute and one-hour interval, the degree of retention 
apparently giving an index of the functional disturbance of the 
liver. He encountered no general reactions, but did have frequent 
induration of the vein at the site of injection and in 2 cases localized 
thrombosis, which persisted for several days. In the 20 normal 
and control cases no dye appeared in the urine, whereas in the 
pathological cases all but 4 showed dye in the urine, but not in 
proportion to the concentration in the blood. 

From this work Rosenthal concluded that this method of testing 
liver function depends on the ability of the liver to remove the dye 
from the blood stream, that it is not difficult or time-consuming, 
that there is retention of the dye in the plasma in cases of hepatic 
disease and that the results are quantitative and probably give an 
index of the functional capacity of the liver. 

In 1923 Rosenfield and Schneider,” practically following Rosen- 
thal’s technic, studied 6 normal pregnant women and 7 with neu- 
rotie or toxic vomiting, and confirmed Rosenthal’s conclusions both 
as to the rate of disappearance of the dye in normal cases and to 
the value of the test in studying hepatic disease. 

From this review it is evident that practically all investigators 
who have so far reported are convinced of the value of phenoltetra- 
chlorphthalein in the study of liver function. However, consider- 
able work remains to be done and several points settled before the 
test can be generally adopted. Thus, in the duodenal-tube method 
a standard amount of the dye must be employed, the limits of 
normal variation in the appearance times must be defined and the 
value or lack of value of the quantitative estimation of the dye 
output determined. Again the relative merits and demerits of the 
Rosenthal and duodenal tube methods must be established and the 
indications or contraindications for the use of one or the other 
method defined, and finally there must be accumulated a mass of 
carefully studied clinical material controlled by pathological exami- 
nations before the real value of the test can be established. 

Clinical Studies. In an effort to clarify some of these points we 
undertook the following study of normal and pathological cases, 
using in the majority both the Rosenthal and duodenal-tube 
methods. In the former we followed the original technic without 
essential modification; in the duodenal-tube method we also followed 
the usual technic, using 150 mg. of the dye, as suggested by Piersol. 
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We made no quantitative estimations of the output of the dye 
by the duodenal-tube method, as we convinced ourselves that it 
was impossible to collect uniformly by the duodenal tube all the 
bile excreted by the liver over any given period. 

There are two factors which make this impossible. The first is 
the indeterminate amount of bile that may find its way into the 
gall-bladder during the period of the test and thus escape collec- 
tion by the tube. We have repeatedly demonstrated upon dogs 
and operative cases that large amounts of the dye are present in 
the gall-bladder bile from fifteen minutes to several hours after 
injection. It may be objected that if we had had the tube in the 
duodenum and the drip established no freshly secreted liver bile 
would have entered the gall-bladder, but that it would all have 
been discharged into the duodenum. This does not seem probable 
and certainly cannot be accepted without ample proof. However, 
even disregarding the first factor, the second, that of leakage into 
the small bowel, is sufficient. This leakage we have demonstrated 
by recovering large amounts of the dye in the stools following a 
routine test in which, however, the drainage was continued beyond 
the time of disappearance of the dye from the bile. 

Piersol and Bockus, however, concluded that the quantitative 
estimation of the two-hour output was a more accurate indication 
of slight functional disturbances than the appearance time. Yet if 
we study their charts it seems apparent that they have accepted 
without confirmatory proof that the quantitative estimation is of 
prime importance. Thus they have divided their cases into four 
groups solely on the basis of the two-hour output. On this basis 
35 cases fall into the three groups apparently having some disturb- 
ance of liver function, but of these 35 cases 17, or 48.5 per cent, 
have an initial appearance time falling within their limit of normal, 
and of these 17 cases 13, or 37.1 per cent, have also a maximum 
appearance time within their limits of normal. On the other hand, 
they fail to present any clinical or pathological evidence of liver 
disease in these cases with normal appearance times. We, there- 
fore, cannot agree with Piersol and Bockus or with Higgins as to 
the value of the quantitative estimation of the dye, but do agree 
with Friedenwald, Aaron, Graham and MacNeil that it is useless 
as a functional test. 

Using 150 mg. of the dye, we found (Table I1) by the duodenal- 
tube method in 10 presumably normal cases an initial appearance 
time of from nine and a half to thirteen minutes. These figures 
agree very closely with those reported by Piersol, who used the 
same amount of dye, and are somewhat lower than those of the 
other observers who used smaller amounts of the dye. Higgins’ 
figures alone are not in keeping with the general average and cannot 
be explained. 
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TABLE II.—RESULTS OF THE ROSENTHAL. AND DUODENAL-TUBE 
METHODS IN TEN APPARENTLY NORMAL CASES, 


Rosenthal Duodenal tube 
Per cent Per cent Initial Maximum 
Case No at 15 at 40 appearance appearance 
minutes minutes time time 
I 5 0 7 9} 
II 5 0 7} 10 
5 0 11 
IV 5 0 S 11 
V 6 0 S} 10 
VI 5 0 Ss} 11 
VII 6 0 8) 10 
VIII 6 0 9 12 
IX 5 0 10 12 
X 0 104 13 


With the Rosenthal method these same 10 apparently normal 
cases gave fifteen-minute values of from 5 to 6 per cent, with the 
exception of 1 case, which showed 8 per cent (Table H). At the 
forty-minute period after injection the dye was absent from the 
serum in all. These findings agree with Rosenthal’s, except for the 
1 case showing 8 per cent at fifteen minutes, and it is of interest 
that this same case gave the highest values for the initial and 
maximum appearance times of the series. 

It is, therefore, evident that our findings agree with those of 
Rosenthal and Piersol, and especially that the two tests seem to 
show an absolute parallelism. 


TABLE III.—RESULTS OF THE ROSENTHAL AND DUODENAL-TUBE 
METHODS IN TWENTY-TWO CASES OF CHRONIC 
CHOLECYSTITIS. 


Rosenthal. Duodenal tube 
Case No Per cent Per cent Initial Maximum 
at 15 at 40 appearance appearance 

minutes minutes time time 

I ‘ ‘ 4 0 7 11 

II 6 4 Ss 10} 
Ill 0) 11 
IV 8 0 9 12} 

\ 6 0 9} 11 

VI 5 0 9} 11 
VII 9} 12 
VIII 8 0 9 14 
IX 9 14 
xX 6 0 10 12} 

XI 6 0 10 14 
XII 8 2 10 15 
XIII 6 0 10} 13 
XIV 8 0 104 16 
XV 9 0 11 
XVI 9 2 11 16 
XVII 10 2 12 16} 
XVIII 8 0 12} 15 
XIX 9 2 13 16 
XX 10 4 13 IS 
XXI 10 4 14 18 
XXII 10 1 15} 7h 
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Table III shows the results of the tests in a series of 22 cases of 
chronic cholecystitis in which more or less functional disturbance 
was to be anticipated. The most striking feature of this study 
is the almost absolute parallelism of the two tests, Case II being the 


only exception and remaining as yet unexplained. 

In 10 cases of definite liver disease the same parallelism between 
the findings by the two tests and the apparent ability of either test 
to demonstrate disturbed liver function is evident in Table IV. 


TABLE IV.—RESULTS OF THE ROSENTHAL AND DUODENAL-TUBE 
METHODS IN TEN CASES OF DEFINITE LIVER DISEASE. 


Rosenthal Duodenal tube 

Clinical diagnosis 

Per cent Per cent Initial Maximum 

at 15 at 40 appearance appearance 
minutes nmunutes time. time 


I* Cholecyste tomy five years 
before; recurring attacks of 
pain and jaundice since 

Acute hepatitis 

III Cholecystectomy 
IVt Cirrhosis, cardiorenal 
V_ Cirrhosis, syphilis 
VI Hanot’s cirrhosis 
Hepatitis, acute 
Colangitis 
Cirrhosis 
Hepatitis 


14 
20 16 


* Rosenthal test performed a week later than the duodenal tube test, and was 
followed in a few days by an attack of pain with jaundice. 

+ Rapidly clearing acute hepatitis. Duodenal tube test done twenty-four hours 
after the Rosenthal. 


t Rosenthal test done day before duodental tube test. 


In Table V are tabulated the findings in a group of miscellaneous 
pathological conditions apparently free from liver involvement. 
Here again is shown the close parallelism between the two tests. 


TABLE V.—RESULTS OF THE TWO TESTS IN FIVE PATHOLOGICAL 
CASES WITHOUT EVIDENT LIVER INVOLVEMENT. 


Rosenthal Duodenal tubs 


Clinical diagnosis 
Per cent Per cent Initial Maximum 
at 15 at 40 appearance appearance 
minutes minutes time time 


lleocolitis 

Healed duodenal ulcer 
Hyperacidity 
Duodenal ulcer 
Cardiorenal anemia 


Case 
No 
10 6 S} ll 
15 2 9 14 
5 0 12 15 
15 10 12} 16 
16 12 15 25 
9 9 15} 31 
12 12 164 18 
V 17} 27 
19 28 
24 
Case 
No. 
I 5 0 10 
II } 1() 
0 8} 11 
lV 5 0 8} 10 
V 5 5 10} 15 
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Conclusions. 1. In phenoltetrachlorphthalein we havea valuable 
means of studying the functional activity of the liver. 

2. The findings by the duodenal-tube method and the Rosenthal 
method are apparently of equal value and significance. 

3. Therefore the choice of method ordinarily rests with the indi- 
vidual preference of the investigator, except in cases of common 
duct obstruction, or when for one reason or another the passage of 
the tube is contraindicated or impossible. Our own preference is 
for the duodenal-tube method whenever possible, because of the 
natural objection on the part of the patient to the injection of large 
amounts of highly colored material intravenously and because of 
the danger of induration and thrombosis with these large injections 
which are necessary in the Rosenthal method. 

4. With the duodenal-tube method we would recommend the 
adoption of the 50-mg. dose as the standard, because there is no 
apparent advantage in the larger doses. 

5. Because of the impossibility of collecting all the bile excreted 
over a given period quantitative estimations by the duodenal- 
tube method are of no value. 

6. With 150 mg. of the dye an initial appearance time of eleven 
minutes or over, and a maximum appearance time of fourteen 
minutes or over, would seem to indicate liver disturbance. In 
normal cases the time between the initial and maximum appear- 
ance of the dye rarely exceeds three minutes. In pathological cases 
this time is frequently but not uniformly increased. It is our 
impression that the maximum appearance time may occasionally 
be influenced by the factor of dilution by the gastric contents (the 
water given the patient to drink) and, therefore, be less reliable 
than the initial appearance time. 
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OBSERVATIONS ON THE TREATMENT OF PRIMARY AND 
SECONDARY SYPHILIS.* 


By B. A. Tuomas, A.M., M.D., 


PROFESSOR OF UROLOGY, UNIVERSITY OF PENNSYLVANIA; GENITO-URINARY SURGEON 
TO THE PRESBYTERIAN HOSPITAL, PHILADELPHIA, 


Tue old dictum that the most successful practitioner of medicine 
is he who most successfully treats syphilis was never truer than 
today. Fourteen years of empiricism with the arsenicals has at 
least taught us the folly of reliance only on this chemical in the 
treatment of lues, also the archaism of the belief that syphilis can 
be satisfactorily treated by mercury aloné. Certain outstanding 
facts have become apparent: (1) The necessity of early diagnosis 
and the urgency of intensive, efficient treatment in order to cure, 
and the irreparable evil of single or small dosage and desultory 
treatment. (2) The superiority of maximum to fractional dosage 
of salvarsan and neosalvarsan or their substitutes as a sheet-anchor 
in therapy. (3) The increased incidence of arsenical reactions. 
(4) The decreased effect on the Wassermann and other serological 
reactions and an increment in the number of “ Wassermann-fast”’ 
cases. (5) The apparent dissatisfaction with the arsenicals, as 
evidenced by resort to a galaxy of other drugs, notably, mercury, 
bismuth, silver- and sulphur-arsphenamin. (6) The advisability 
of synchronous or supplemental treatment with mercury and other 
drugs. (7) The necessity of efficient “follow-up”’ on blood and 
spinal fluid. 

In this connection I cannot refrain from directing attention to 
former reports in 1916! by myself on the treatment of syphilis. It 
seems to be a fact that the results then obtained have not been sur- 
passed and probably not equalled by the substitutes of old salvarsan 
and neosalvarsan or by any modifications of the technic employed 
at that time, which followed implicitly the dicta and precautions 
laid down by Ehrlich. At that time it was our experience and | 
think generally conceded that salvarsan was more effective than 
neosalvarsan, particularly so far as the Wassermann reaction was 
concerned, which, after all, is an indispensable criterion in the 
successful treatment of syphilis. Then it was observed that if 
patients in the primary and secondary stages of the disease have a 
sufficient number of injections of salvarsan or neosalvarsan to 
secure a negative Wassermann, a possibility in 95.2 per cent of 
cases, it remained negative in the vast majority of patients for one 
to three years and in some cases for five and a half years, even though 
no mercury was used. Ina few patients with chancres that we have 
been able to follow, the blood and spinal fluid Wassermanns have 
remained negative in the absence of any other treatment for twelve 


* Read before the Philadelphia County Medical Society, May 14, 1924. 
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Conclusions. 1. In phenoltetrachlorphthalein we havea valuable 
means of studying the functional activity of the liver. 

2. The findings by the duodenal-tube method and the Rosenthal 
method are apparently of equal value and significance. 

3. Therefore the choice of method ordinarily rests with the indi- 
vidual preference of the investigator, except in cases of common 
duct obstruction, or when for one reason or another the passage of 
the tube is contraindicated or impossible. Our own preference is 
for the duodenal-tube method whenever possible, because of the 
natural objection on the part of the patient to the injection of large 
amounts of highly colored material intravenously and because of 
the danger of induration and thrombosis with these large injections 
which are necessary in the Rosenthal method. 

4. With the duodenal-tube method we would recommend the 
adoption of the 50-mg. dose as the standard, because there is no 
apparent advantage in the larger doses. 

5. Because of the impossibility of collecting all the bile excreted 
over a given period quantitative estimations by the duodenal- 
tube method are of no value. 

6. With 150 mg. of the dye an initial appearance time of eleven 
minutes or over, and a maximum appearance time of fourteen 
minutes or over, would seem to indicate liver disturbance. In 
normal cases the time between the initial and maximum appear- 
ance of the dye rarely exceeds three minutes. In pathological cases 
this time is frequently but not uniformly increased. It is our 
impression that the maximum appearance time may occasionally 
be influenced by the factor of dilution by the gastric contents (the 
water given the patient to drink) and, therefore, be less reliable 
than the initial appearance time. 
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OBSERVATIONS ON THE TREATMENT OF PRIMARY AND 
SECONDARY SYPHILIS.* 


By B. A. Tuomas, A.M., M.D., 


PROFESSOR OF UROLOGY, UNIVERSITY OF PENNSYLVANIA; GENITO-URINARY SURGEON 
TO THE PRESBYTERIAN HOSPITAL, PHILADELPHIA, 


Tue old dictum that the most successful practitioner of medicine 
is he who most successfully treats syphilis was never truer than 
today. Fourteen years of empiricism with the arsenicals has at 
least taught us the folly of reliance only on this chemical in the 
treatment of lues, also the archaism of the belief that syphilis can 
be satisfactorily treated by mercury aloné. Certain outstanding 
facts have become apparent: (1) The necessity of early diagnosis 
and the urgency of intensive, efficient treatment in order to cure, 
and the irreparable evil of single or small dosage and desultory 
treatment. (2) The superiority of maximum to fractional dosage 
of salvarsan and neosalvarsan or their substitutes as a sheet-anchor 
in therapy. (3) The increased incidence of arsenical reactions. 
(4) The decreased effect on the Wassermann and other serological 
reactions and an increment in the number of “ Wassermann-fast”’ 
cases. (5) The apparent dissatisfaction with the arsenicals, as 
evidenced by resort to a galaxy of other drugs, notably, mercury, 
bismuth, silver- and sulphur-arsphenamin. (6) The advisability 
of synchronous or supplemental treatment with mercury and other 
drugs. (7) The necessity of efficient “follow-up”’ on blood and 
spinal fluid. 

In this connection I cannot refrain from directing attention to 
former reports in 1916! by myself on the treatment of syphilis... It 
seems to be a fact that the results then obtained have not been sur- 
passed and probably not equalled by the substitutes of old salvarsan 
and neosalvarsan or by any modifications of the technic employed 
at that time, which followed implicitly the dicta and precautions 
laid down by Ehrlich. At that time it was our experience and | 
think generally conceded that salvarsan was more effective than 
neosalvarsan, particularly so far as the Wassermann reaction was 
concerned, which, after all, is an indispensable criterion in the 
successtul treatment of syphilis. Then it was observed that if 
patients in the primary and secondary stages of the disease have a 
sufficient number of injections of salvarsan or neosalvarsan to 
secure a negative Wassermann, a possibility in 95.2 per cent of 
cases, it remained negative in the vast majority of patients for one 
to three years and in some cases for five and a half years, even though 
no mercury was used. Ina few patients with chancres that we have 
been able to follow, the blood and spinal fluid Wassermanns have 
remained negative in the absence of any other treatment for twelve 


* Read before the Philadelphia County Medical Society, May 14, 1924. 
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years. In reviewing these results and contrasting them with the 
experience of today, using modified technics and the present-day 
arsenicals and other drugs substituted for 606 and 914, we are struck 
with the inferiority of results, clinically and serologically, the greater 
number of “ Wassermann-fast ’’ cases, the increase in severe reactions, 
notably dermatitis and the increased necessity for supplementary 
mercurial therapy. What is the explanation? Either the substi- 
tutes for salvarsan and neosalvarsan are not so potent as the origi- 
nals or the technic of administration today is not so good. I believe 
both are true, and the sooner we return to the original instructions 
for preparation and injection, specified by Ehrlich and his co-workers 
striving for Ehrlich’s ideal “therapia sterilisans magna,” the better 
it will be. We must look forward to an improved preparation, more 
potent as a spirochetocide and less toxic, whereby more intensive 
and larger dosage can be employed, and fractional or small dosage 
of the present day preparations may be obviated. 

I am confident that a large proportion of the reactions following 
the intravenous administration of the arsenicals is due to erroneous 
present-day technic of administration, and believe that employment 
of solutions isotonic with the blood, freshly and properly distilled 
sterile water of the proper temperature for dissolving and diluting 
the drug, and immediate slower injections and the elimination of 
mercury synchronously with the administration of the arsenicals, 
will materially reduce the number of serious reactions. Doubtless 
some are due to individual idiosyncrasies. In our experience 
the percentage of reactions from neosalvarsan exceeded that from 
salvarsan, but were not so severe; and in neither case were they 
comparable with the reactions obtained from the present-day sub- 
stitutes. In recent years reactions have been minimized by resort 
to fractional doses more frequently administered, but likewise with 
diminished therapeutic effect. 

Nitritoid crises, neurorelapses and jaundice due to an injury to 
the liver by the toxins of syphilis, have decreased in frequency, but 
the skin reactions have increased materially. Insufficient attention 
is given to gauging the dose proportionally to the body weight. 
Too much stress cannot be laid on the observance of the contra- 
indications; nephritis, not due to lues, other concurrent infections 
and jaundice or skin reactions incident to previous injections. The 
production of or the contraindication offered by nephritis should 
be easily avoided by routine urinalysis before the first injection 
and the morning after each injection of the arsenicals. 

The administration and value of epinephrin for the control 
nitritoid crises is too well known for further comment. Sodium 
thiosulphate intravenously, at first daily and later on alternate 
days, in doses ranging from 5 to 25 grains, seems to possess definite 
antidotal properties and promises to be of exceptional merit in 
arsphenamin dermatitis. 


THOMAS: TREATMENT OF PRIMARY AND SECONDARY SYPHILIS 699 


The paramount requisition for cure in the treatment of syphilis is 
early diagnosis. If that diagnosis can be made in the primary 
stage before the advent of a positive Wassermann reaction, and that 
can and should be done in about 90 per cent of patients, the number 
of incurable cases should be very small. On the contrary, if the 
diagnosis be delayed until after the serological test becomes positive, 
the case must be regarded and treated as one of secondary syphilis, 


and the prognosis as to ultimate cure becomes at once and for all 
time, far less hopeful. Granted that, although it is possible in the 
majority of patients, to diagnose primary and secondary syphilis, 
clinically, no medical audience today needs to be reminded of the 
indispensable utility of the dark-field microscope for the only sane 
and safe management of doubtful sores or-the examuiation of aspi- 
rated fluid from the regional lymph nodes in the event of negative 
findings from suspicious ulcers, or the Wassermann reaction, not so 
much from the diagnostic as from the prognostic and treatment 
standpoint. 

Over ten years ago we pointed out® “that there should be some 
means of codperation of Wassermann workers for standardization 
and uniformity of methods, to be adhered to as long as they are 
justified by clinical results, with the acceptance from time to time 
of such advances in technic as may be approved. In this way only 
will the serological syphilis reaction retain the confidence that its 
intrinsic value merits.” Apropos of the discredit which at times 
has attached to this most valuable test of syphilis, it should be 
impressed today that the incidence of false positive Wassermann 
reactions with cholesternized antigens has been reduced or removed 
by Kolmer’s new antigen, and his persevering researches in this 
work is an important step in the right direction for the standardiza- 
tion of the serological diagnosis of syphilis. 

Finally, | should like to enter a vigorous plea against the use of 
the term ‘“ Wassermann”’ in the presence of patients. It is one of 
the most deplorable mistakes in modern medical practice. There is 
no more reason for the patient to know why he is having his blood 
tested or the result thereof, than there is to be informed of his 
routine blood count, biochemical test or urinalysis. Some, as the 
result of persistently positive Wassermanns, commit suicide, go 
crazy or become physical, mental and moral wrecks. Others, after 
a short course of treatment and a negative blood test, are prone to 
regard the decision too lightly, assume they are cured, neglect 
further necessary follow-up treatment with the inevitable result of 
latent tertiary or neurosyphilis. 

The prophy lactic, or what our ecclesiastical brethren are wont to 
call the early, treatment of lues, in addition to soap and water 
cleansing and bichloride or mercury washes, consists mainly in the 
male of the introduction of 33} per cent calomel ointment into the 
urethra and smeared over the genitalia within an hour of exposure. 
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The value decreases practically to nil in eight hours. In the female, 
owing to the difficulty of carrying out the calomel ointment appli- 
cations, three intravenous injections of salvarsan should be given. 
This should also be done in the male if the routine prophylaxis has 
not been applied in the first hour. 

Irrespective of rules, methods and drugs, each case of syphilis is 
a study unto itself as to the best and most efficient method of treat- 
ment. Here as in every other phase of medicine the patient as well 
as his disease must be intelligently treated. My procedure in 
primary and secondary syphilis, as well as it may be defined is as 
follows: The Wassermann reaction is the great therapeutic divide. 
Its importance lies not so much in the field of diagnosis as in the 
realm of prognosis and treatment. It is utterly illogical and non- 
sensical to treat a patient with a chancre and a negative Wasser- 
mann that does not become positive under treatment, as vigorously 
and as long, as another patient with a positive Wassermann, irre- 
spective of degree. Therefore, from the standpoint of treatment, we 
divide our patients in the primary and secondary stages of lues into 
two groups, those with negative, that is, in the early primary stage, 
and those with positive serological reactions, that is, the late primary 
and secondary stages. 

In the first group, with efficient treatment, the prognosis is very 
good and cure can be expected in the vast majority of cases. This 
is the time to begin the treatment of syphilis, when it may be aborted 
and the patient can usually be assured an absolute cure. Three to 
6 full-sized intravenous injections of salvarsan, neosalvarsan or 
their substitutes at weekly intervals are administered, the first 
given immediately on the day the patient first presents himself, 
for I regard the syphilitic in this stage of the disease just as much an 
emergency proposition from the standpoint of treatment and cure 
as the diphtheritic so far as antitoxin is concerned. Before each 
injection the blood should be taken to detect the possible advent 
of a positive Wassermann reaction, which occurrence will markedly 
influence subsequent treatment. I have never observed the develop- 
ment of syphilis in a Wassermann-negative patient in this group 
when old salvarsan or neosalvarsan was used employing as few as 
3 injections, even without mercury. I have followed a few of 
these cases for twelve years, during which time they have never 
exhibited clinical evidence of syphilis and today present negative 
bloods and spinal fluids. I am not at all convinced that supple- 
mental mercurial treatment is demanded in this group. 

Excision of the chancre is not necessary, but may be done if 
located on the prepuce or if complicated by phimosis. The applica- 
tion of calomel or one of the arsenicals to the chancre itself, though 
of little value, will relieve the mind of the patient. 

The second group, irrespective of whether the patient is in the 
late primary or secondary stage of the disease, furnishes the real 
test of our knowledge of the treatment of syphilis. The concensus 
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of opinion of the leading syphilographers at present is that this 
Wassermann-positive group should be treated continuously for one 
to two years even though the blood test is rendered negative in a 
few weeks. With this verdict I am heartily in accord and feel that 
too much reliance in the past has been placed on the production of a 
negative Wassermann from a few arsphenamin injections, adminis- 
tered in a desultory manner, and supplemented or not by a short 
or obviously inadequate course of mercury. In this group, not less 
than 6 full-sized doses (0.1 gm. per 30 pounds body weight) of sal- 
varsan or neosalvarsan should be given at weekly intervals, in the 
absence of contraindication. Two to three weeks thereafter, the 
Wassermann should be determined, but irrespective of that finding, 
a second series of not less than 6 injections of the arseméals should 
be administered, followed by another serological blood test. Should 
this be negative as invariably will be the case, an examination of the 
spinal fluid by Wassermann, globulin, cell count and colloidal-gold 
tests, should be advised. This is the stage when neurosyphilis 
frequently begins, hence the necessity for spinal fluid investigation, 
since in untreated and badly treated cases, 25 per cent of fluids will 
show abnormalities, and even in properly treated primary and 
secondary syphilis, lymphocytosis, positive globulin and rarely a 
positive Wassermann and gold curve will be found in about 15 per 
cent of patients. In the event of abnormalities in the spinal fluid a 
third or additional series of intravenous injections should be given 
until the spinal fluid as well as the blood is rendered negative and 
thereafter another supplementary series. During this time of 
intensive intravenous therapy by the arsenicals, | have not found 
it necessary or advisable to employ mercury in any form. At this 
juncture, however, intensive mercurial treatment should be begun, 
employing the protiodide pill, clean inunctions or hypodermics of 
bichloridol, salicylate or gray oil or intravenous injections of cyanide 
of mercury. Mercurial therapy is persisted in continuously until 
physiological intolerance is manifest, when the treatment is sus- 
pended temporarily and then resumed and held at one-half the 
former dosage and given in series with periods of rest for two years. 
The blood examination should be repeated at three to six month 
intervals the first and second years of treatment and the spinal 
fluid yearly, in the event of negative blood findings, throughout 
the patient’s life. In the event of blood and spinal fluid abnormali- 
ties, intensive treatment with the arsenicals should be resumed. 
The iodides, so important in tertiary and neurosyphilis, seem to be 
superfluous in the primary and secondary stages of the disease. 

It has long been apparent to me that small or fractional doses of 
arsphenamin and neoarsphenamin are a mistake for the most 
efficient treatment of lues, and I prophesied during the recent war 
that the current practice of small dosage to avoid reactions and keep 
the men in the firing line was fraught with future peril. Some vin- 
dication of the truth of this assertion has already been observed. 
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It is bound to come. We have heard much of “ Wassermann-fast”’ 
reactions, but I am happy to state that with the procedure of treat- 
ment above detailed | have observed only 2 or 3 cases in many 
hundreds of patients. I have the conviction that were fractional 
dosage eliminated from therapy and other drugs withheld until 
salvarsan or neosalvarsan had accomplished their fullest benefit, 
administered according to the explicit directions of Ehrlich, fewer 
severe reactions, fewer immune treponemata pallida and greater and 
more enduring therapeutic results would be observed. 

We have all been surprised and disgusted, if not impressed, in 
recent years by the great plethora of drugs of the arsenic, mercury, 
bismuth, silver, antimony, iodine and zine combinations and brands. 
A conservative estimate of those marketed numbers not less than 
sixty. Either much dissatisfaction has been experienced with 
former antisyphilitic agents or over zealous individuals, laboratories 
and pharmaceutical firms are crazed with unwarranted impulses 
to produce something novel for the sake of personal distinction or 
notoriety or simply for commercial gain. In any event, the phar- 
maceutical deluge is regrettable, has resulted in much unwarranted 
experimentation with human life and produced not a few syphilitic 
derelicts. The most notable of these newer drugs are bismuth, of 
which potassium and sodium tartrobismuthate, an insoluble salt, 
is probably the best. It is slower inaction than the arsenicals, both 
clinically and serologically, therefore inferior. It may be on an 
equal therapeutic footing with mercury, but its toxic complications 
are more serious than those of mercury. Silver- and neosilver- 
arsphenamin have received considerable favor in the treatment of 
neurosyphilis. Compared with the old arsenicals it has the addi- 
tional disadvantage that argyria has been reported from its use. 
Sulpharsphenamin or arsenol, less irritating intramuscularly than 
the original arsphenamins, has not measured up to the fondest 
hopes of its progenitors. Briefly stated, the therapeutic efficiency 
of those drugs compared with old salvarsan or neosalvarsan has 
been disappointing, and their indications for employment exist 
solely when the former should not be used, namely: Idiosynerasies 
against arsenic or mercury, in “ Wassermann-fast”’ cases, possibl) 
in neurosyphilis and in patients where intravenous therapy is 
inadvisable or impossible. 

When shall the patient be permitted to marry and procreate’ 
So much depends upén the duration of infection and condition of 
the blood at the time treatment was begun, the intensity, character, 
duration and time elapsed since suspension of that treatment, that 
each case must be determined on its own merits. Generally speak- 
ing, if an opinion must be given, it would be that marriage may be 
permitted after two years of adequate treatment and an additional 
year following treatment in which the patient is clinically free of 
any evidence of lues and the blood and spinal fluid show no abnor- 
malities, although marriage may: not be interdicted in a blood 
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“Wassermann-fast”’ reaction if the spinal fluid is normal. Pro- 
creation should not be sanctioned for two years after marriage and 
then only in the event of normal blood, spinal fluid and clinical evi- 
dence. If the patient be a woman, the restrictions should be more 
severe. Two years must be allowed to elapse following two vears 
of vigorous and efficient treatment and should pregnancy occur, 
adequate antisyphilitic treatment must be carried out during that 
and all subsequent gestations. Antiluetic treatment of the child, 
even in the absence of clinical signs, is not inadvisable. Just as it is 
an axiom in latent, tertiary and neurosyphilis, so it is doubtless true 
that the wise syphilologist will advise his patients in the primary 
and secondary stage of the disease, at any time exhibiting a positive 
serological test, to undergo a course of treatment once or twice a 
vear throughout their lives. 

The social and economic burden upon the community and tax- 
payer, so far as human wreckage is concerned incident to syphilitic 
miscreants and improperly treated syphilis is appalling and difficult 
of comprehension. In 1916,' we pointed out in hospital out-patient 
services that 44 per cent of 557 syphilitics utterly disregarded or 
ignored their disease, at least primarily, that less than 19 per cent 
of those patients solicited by personal letters returned to the dis- 
pensary and that two-thirds of these were utterly indifferent or 
refused treatment, stating they “did not care.” Accordingly, we 
concluded at that time that “in view of the fact that less than 12 
per cent of our hospital syphilitics return for treatment until dis- 
charged cured, a problem is presented which urgently demands the 
cooperation of our civil authorities and health boards for the neces- 
sary control and treatment of this disease, not, however, to be 
realized until all hospitals receiving State aid are compelled to main- 
tain evening dispensaries with paid attendants for the proper treat- 
ment and admission, when necessary, of venereal patients.” Happily 
three vears later, through the efforts of Dr. Edward Martin, the 
State Department of Health, through its advisory Board, acting 
apparently on these suggestions, passed regulations, defining 
methods by which quarantine could be applied. Since that time 
736 lapsed treatment cases were reported in Philadelphia of whom 
105 were reclaimed; three premises were placarded and police quar- 
antined until removal to the Philadelphia General Hospital. In 
the entire Commonwealth approximately 7000 patients have been 
quarantined. This is surely a step in the right direction for our 
economic welfare. 
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THE PATHOLOGY OF TUBERCULOSIS IN INFANCY, WITH 
CLINICAL ILLUSTRATIONS. 


By Freperic H. Bartierr, M.D., 
AND 


Marrua Wo.istein, M.D., 


NEW YORK, 
(From the Babies’ Hospital, New York City.) 


‘TUBERCULOSIS occurring in infancy is even more apt than in older 
subjects to affect every tissue and organ of the body. The period 
covered by the term “infancy” includes the first two years of life, 
but in this paper especial emphasis will be placed on manifesta- 
tions in the first year. After two years of age, tuberculosis in its 
pathology, its symptoms and its physical signs enters upon a tran- 
sitional period leading to the adult type. 

The resistance of the infant to infection with the tubercle bacillus 
is low, and, as a rule, the younger the infant the more generalized 
does the infection become. The gross and microscopical anatomy of 
the acute lesions found in young children differ in no essential from 
those of the acute lesions in older patients. The real difference 
between tuberculosis in infancy and in later life lies in the fact that 
practically all the lesions seen at autopsy in children under two years 
of age are acute. Fibrosis is unknown and calcification is rare. 
Healing does not occur, and no encapsulated lesions are encountered. 
Even when only a single tuberculous focus exists in the body of an 
infant, it is the experience at the Babies’ Hospital that the process 
in that single focus is not a healed one. 

Points of Entrance. ‘Tubercle bacilli may enter the infant’s 
body before or at the time of birth through the umbilical vein. 
After birth the chief portals of entry are the respiratory system and 
the digestive tract. Occasionally the skin may act as the entrance 
point for the tubercle bacillus, and the conjunctiva must be con- 
sidered as a possible portal for a generalized tuberculous infection, 
since rare cases of primary tuberculous conjunctivitis in small 
children have been recorded.'!' Primary tuberculous infection by 
way of the genito-urinary tract is practically unknown in infancy. 

I. Tuberculosis Acquired Before or During Birth Through the Umbil- 
ical Vein. ‘Tubercle bacilli may be carried to the fetus through the 
umbilical vein, if the mother suffers from tuberculous endometritis 
and placentitis, or if she has a bacillemia at the time of the onset 
of labor without tubercles in the placenta. ‘Tuberculous endome- 
tritis and placentitis are rare, though authentic cases are on record 
(Schmorl and Kockel,2 Warthin and Cowie*). Should tubercle 
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bacilli be present in the mother’s blood at the time of labor, they 
may enter the torn fetal placental vessels. In either case the bacilli 
are carried directly to the liver, and then through the inferior vena 
cava to the right heart and so on to the lungs, before reaching the 
spleen and other viscera. Consequently infants who die of con- 
genital tuberculosis always show tubercles in the liver and in the 
lymph nodes draining that organ, and such tubercles are usually 
more numerous and represent an older stage of the tuberculous 
process than do those in any other viscus. The lungs in congenital 
infection are the seat of miliary tubercles without the presence of 
any single older focus. Congenital tuberculosis is not common, 
and only two cases have come under the writers’ notice. 

II. Tuberculosis Acquired after Birth Through the Respiratory 
Tract. Pirquet estimates that 95 per cent of the tuberculosis of 
infants is of respiratory origin. Calmette,* on the other hand, 
believes that comparatively few cases originate in that way. In 
our experience 82 per cent of children under three years of age gave 
evidence that their tuberculosis had been acquired by inhalation. 

Inspired tubercle bacilli are taken up by phagocytes at any point 
of the respiratory mucosa and carried into the lymph vessels which 
surround all branches of the bronchial tree, including the alveolar 
ducts. There are no lymph vessels around the air spaces beyond 
the alveolar ducts,’ but the intercellular spaces sooner or later 
communicate with lymphatics. The bacillus-laden phagocytes 
may be arrested at any point along the bronchial tree or in the 
alveolar wall. Again, they may encounter no obstruction until 
they reach the lymph glands at the hilum, where all lymphatics 
from the lung and pleura converge. From there the flow is upward 
to the thoracic duct, into the blood, to the right heart and imme- 
diately back to the lungs through the pulmonary artery. Con- 
sequently the lungs are doubly exposed; for such inhaled tubercle 
bacilli as are not arrested in the lungs, nor filtered out on their 
way through bronchial lymph glands, come back through the 
pulmonary artery and its capillaries before they reach the systemic 
circulation and the abdominal viscera. 

The Primary Lesion. Wherever inhaled tubercle bacilli first 
multiply and elaborate their metabolic products, whether in the 
lungs or in the bronchial nodes, a specific inflammatory reaction 
results in the formation of tubercles, which then constitute the 
primary lesion. At autopsy the primary pulmonary lesion in an 
infant is usually a small cheesy nodule 0.25 to 1 cm. in diameter, 
surrounded by a zone of miliary tubercles. It may not be apparent 
on inspection of the lungs at autopsy because of its central situation, 
but it is palpable as a hard nodule. The lung substance in the 
immediate neighborhood may be pink in color and well aérated, 
or there may be a narrow zone of congestion or of consolidation. As 
a rule, however, the entire lesion is too small to be discovered on 
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physical examination of the lungs during life. Rarely, two nodules 
of about the same size may be present in different lobes. 

When a lymph gland contains the primary focus, the gland may 
or may not be enlarged, and the tuberculous lesion may occupy all 
or only a part of the gland substance. The recent experimental 
work of Krause® has shown that in guinea-pigs gross lesions in the 
lungs are not indispensable to the appearance of gross lesions in the 
tracheobronchial nodes. With this our autopsies on young infants 
agree. 

The primary lesion may fora time remain the only one in the body. 
Since in children under two years of age the tendency is not toward 
encapsulation and healing, a focus rarely remains single for many 
months. In a slowly developing tuberculous lesion caused by a 
non-invasive strain of the tubercle bacillus, which remains latent 
for a time in one or two foci, small calcareous deposits may appear. 
It has happened three times that a single tuberculous focus in a 
bronchial lymph node has been encountered at autopsy, in children 
seventeen and eighteen months of age. The cause of death was 
pneumonia in one case, neoplasm of the kidney in another and 
esophageal stenosis following the ingestion of a solution of lye 
in the third. In these three instances the tuberculous lesion, though 
limited in extent and apparently quiescent, was cheesy in character 
and not encapsulated. ‘The same was true in the case of an infant 
nine months old who died of bronchopneumonia and showed, at 
autopsy, a cheesy nodule with a small calcareous center in the upper 
lobe of the left lung and a cheesy tuberculous area in one bronchial 
node on the left side. 

The primary lesion is found more often on the right side than on 
the left, and in the upper or middle lobe more often than in the 
lower. 

Type A. Generalized Miliary Tuberculosis Without a Focus Demon- 
strable by Physical Signs. ‘Tubercle bacilli in an active lesion in 
the lungs or bronchial lymph nodes must, of necessity, reach the 
blood stream rapidly, through the thoracic duct. Since the venous 
blood is sent to the lungs, miliary tubercles form in the lung substance 
which may remain well aérated, pink in color, and normal in con- 
sistency. The spleen is attacked as soon as the bacilli enter the 
systemic circulation, and bacilli not filtered out by the spleen go 
on to the liver and other organs. Cases of this kind are common in 
young infants, who then die of a more or less generalized miliary 
tuberculosis, a bacillemia. The first successful culture of tubercle 
bacilli from human blood was obtained by Faber’ in a postmortem 
case at the Babies’ Hospital. 

When the primary focus in the lungs cannot be demonstrated 
by physical signs—percussion, auscultation, ete.—the case belongs 
to the clinical type designated as general miliary tuberculosis 
without a focus demonstrable by physical signs, which includes 
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only a small proportion of the cases of tuberculosis in infancy. 
The diagnosis is usually not made before death. 

Case Reports. Illustrative case histories have been chosen of 
patients who have died in the Babies’ Hospital and upon whom 
autopsies have been made. 


Fig. 1.—Type A. Roentgenogram of military tuberculosis of the lungs without 
any demonstrable focus. Note the profusely and evenly scattered tubercles in both 
lungs. 


Case |. L. R., aged seven months. 

Chief Complaint. Cough, five weeks; diarrhea, two weeks. 

Family History. Mother coughs, has night sweats and has lost 
weight rapidly since the baby was born; 3 other healthy children. 

Birth History. Normal delivery; weight 7 pounds. 

Feeding History. Still being nursed; has never been weighed 
since birth, but was a plump baby. 


“ay 
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Present Illness. Began five weeks ago with a “cold” which per- 
sisted; cough and some fever, with rapid loss of weight. For the 
past two weeks has been having four or five loose green stools each 
day. Appetite poor. 

Physical examination showed a moderately rachitic, poorly nour- 
ished child with enlarged spleen and liver, many fine rales through- 
out both lungs, negative findings in the urine, no adenopathy, a 
positive tuberculin skin reaction and no tubercle bacilli in the 
sputum. 

Diagnosis. Rachitis; miliary tuberculosis of the lungs. 

Subsequent Course. Wuring the six days preceding his death, 
the child showed steady loss of weight with slightly irregular fever. 
He became drowsy and developed general rigidity. The spinal 
fluid was normal; it contained 15 cells but no tubercle bacilli. 
The blood count showed 9,000 leukocytes with 45 per cent poly- 
morphonuclears. 

At autopsy the anatomical diagnosis was acute miliary tuberculosis 
of the tracheobronchial lymph nodes, lungs, liver, spleen, kidneys; 
caseous tuberculous foci in lungs and tracheobronchial lymph nodes. 


Cask Il. C. E., aged five months. 

Chief Complaint. Vomiting; loss of weight for two months. 

Family History. Mother has tuberculosis; 1 other healthy child. 

Birth History. Normal delivery; weight 8 pounds. 

Feeding History. Never nursed; formula not know. 

Present Illness. Baby has been at preventorium for past month; 
sent there as “sick,” without details. 

Physical examination showed an emaciated infant with a positive 
tuberculin skin test, but without abnormal signs in the lungs and 
no tubercle bacilli in the sputum; no adenopathy. 

Diagnosis. Marasmus. 

Subsequent Course. Wuring the five weeks that he was in the 
hospital the gain in weight was small. The temperature was 
subnormal most of the time. No abnormal physical signs developed 
in the chest. 

At autopsy the anatomical diagnosis was: Acute miliary tuber- 
culosis of lungs, liver, spleen and heart; caseous tuberculous foci 
in lungs and tracheobronchial lymph nodes. 

Discussion. Cater CompLaint. The chief complaint in Case I] 
defines it as a disturbance of digestion; in Case I as a combination 
of disease of the digestive and of the respiratory tract. The chief 
complaint frequently gives no clue to the fundamental disturbance. 
A combination of persistent cough and loss of weight with some fever, 
should make one suspicious of miliary tuberculosis. 

Famity History. If an infant has been exposed to individuals 
with active tuberculosis, one is justified in being apprehensive 
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that he has picked up the infection. In both illustrative cases 
there is a clear history of exposure. 

FrepING History. In the early period of infection the child 
may take his food well. As a rule, as the disease progresses, the 
nutrition retrogresses. 

Previous ILLNEss. Case II had had no acute illness previous 
to admission. Case I had had a cold which persisted, and also 
loose stools. The absence of a history of previous illness in these 
patients is common. 

GENERAL APPEARANCE. ‘The notes on both infants mentioned 
their undernutrition. Case I] did not appear acutely ill; Case I 
did. This confusing evidence is purposely emphasized to show how 
difficult it is to recognize a miliary tuberculosis from the general 
appearance of the infant. The presence of cyanosis without ade- 
quate reason is helpful, directing the attention to tuberculosis. 

Cuest. ‘The physical examination of Case II] showed nothing 
abnormal in the lungs. An examination of Case I showed general 
bronchitis. It is impossible to elicit abnormal physical signs from 
a lung containing only miliary tubercles. The presence of an asso- 
ciated bronchitis which persists with proper treatment, may suggest 
a general miliary tuberculosis. The roentgen-ray furnishes the 
only help to a demonstration of miliary tubercles in the lungs. 
Multiple small abscesses in the lungs may, though rarely, give a 
similar roentgenogram, and lead to confusion in the interpretation 
of the plate. Multiple peribronchial pneumonic areas also give a 
roentgen-ray picture like miliary tuberculosis; they are frequent 
in cases of influenzal pneumonia. 

ABDOMEN. The liver is usually enlarged in general miliary 
tuberculosis. However, the edge of the liver is felt in so many 
infants that little help is offered by this sign. The enlargement of 
the spleen is frequent. This physical sign is emphasized. 

Lympu Nopes. In both infants there were no abnormal enlarge- 
ments. In infants under a year of age tuberculosis of the cervical 
lymph nodes is not common. 

THE CoURSE OF THE DISEASE OBSERVED BY THE PHYSICIAN. 
Fever. The temperature of Case I] was subnormal through her 
five weeks stay in the hospital; Case I’s temperature fluctuated 
between 99° and 102° F., one day reaching 103° F. This fluctuating 
temperature is more common than the subnormal type. Reference 
is made to the latter form to guard against dismissing general miliary 
tuberculosis because of a subnormal temperature. 

Respiration. There is no significant variation in the breathing. 

VomitinG. Apparently there is no significant association between 
vomiting and a general miliary tuberculosis, unless there is a focal 
lesion in the brain. 

Bowes. ‘The stools are as likely as not to be normal, and this 
is true even if there are ulcers in the intestines. 
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SpeciaL Tests. The tuberculin skin test is a valuable aid 
determining the presence or absence of general miliary tuberculosis 
of the type under consideration. A positive reaction in children 
under two years of age means a tuberculous infection and is signifi- 
cant. The test may be negative in tuberculous infants who are 
moribund or who are in a condition of extremely low resistance. 
It is urged that the test be made more than once if the first attempt 
is negative. The intradermal test is more sensitive than the 
Pirquet test. 


| 


| 
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Cuart I.—Case I, “L. R.” 


Laporatory Examination. Sputum: In the great majority 
of infants who have a general miliary tuberculosis without demon- 
strable focus, tubercle bacilli are not found in the sputum. Blood 
Count: The white cells may be normal in number or they may be 
increased to 20,000 or 30,000. It is, however, unusual to see the 
white cells above normal in a general miliary tuberculosis, unless 
there is a secondary bronchopneumonia or bronchitis. It may be 
stated that the blood count is of little value. 

ProGNosis. Fatal in every case. 

ComMeENtT. Attention is called to the finding of caseation ofthe 
lungs at autopsy in both cases. These caseous foci were too small 
to be demonstrated by the usual method of physical examination. 

Type B. Generalized Miliary Tuberculosis with a Focus Demon- 
strable by Physical Signs— Bronchopneumonia, Simple and Cheesy. 

\ child who has a miliary tuberculosis sometimes acquires a non- 
een bronchopneumonia which may cause his death. At 
autopsy the lungs are swollen, heavy, red, and show an extensive 
consolidation of bronchopneumonia in the greater part of one or 
more lobes, with gray or yellow tubercles in large numbers scattered 
over both lungs. 

On the other hand, cheesy bronchopneumonia may develop: 
the primary pulmonary focus spreads locally, a wider zone of tuber- 
cles forms around it and the alveoli of the surrounding lobules 
become filled with exudate which rapidly undergoes coagulation 
necrosis. Small areas of cheesy bronchopneumonia result and by 
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their coalescence more or less of one lobe may become involved. 
Often the earliest cheesy areas develop about small bronchi and 
give a characteristic clover-leaf effect to the lesion. The lung sub- 
stance between the cheesy areas may remain pink and aérated for 
a time, but soon becomes dark red and solid. If softening of a cheesy 
area occurs a cavity results. The cavity usually opens into a 
bronchus. It may be only 0.5 em. in diameter or it may involve 
the greater part of a lobe. Pulmonary hemorrhage is very rare 
in young children, although bloodvessels of appreciable size may be 
seen in the walls of a cavity. 


Fic. 2.—Type B. Roentgenogram of tuberculous pneumonia in right lower lolx 


with small cavity in center, cheesy pneumonia with smaller cavity in left lower lobe, 
and miliary tubercles over both lobes. 


In cheesy bronchopneumonia many tubercle bacilli are present 
in the sputum. The swallowing of tubercle-bacillus-laden sputum 
may lead to the formation of ulcers in the small and large intestines. 
The ulcers may be present in the duodenum, and may extend to 
the rectum. 

The bronchial lymph nodes at this stages have usually become 
enlarged to one or more times their original size, with extensive 
areas of cheesy degeneration and softening due to suppuration. 
Many tubercle bacilli are present in such softened nodes. 
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Case Ill. R. G., aged six months. 

Chief Complaint. Cough, two months; fever, one day. 

Family History. No tuberculosis. 

Birth History. Normal delivery; weight 8 pounds. 

Feeding History. Nursed for fifteen days, then milk formula; 
did well. 

Previous Illness. Baby had been at hospital with bronchopneu- 
monia three weeks ago, and had only done fairly well since. 

Present Illness. Baby has had a slight cold for over two months; 
no vomiting; seems hungry; fever began this morning, amount not 
known; stools two or three a day, fair; baby gaining very slowly. 

Physical examination showed a poorly nourished, fretful, rachitic 
infant, with slight dyspnea, diminished resonance over the base of 
the right lung and in the right axilla, and many moist rales, more 
numerous over the right lung behind; no tubercle bacilli found in 
the sputum. 

Provisional Diagnosis: Bronchopneumonia. 

During the next three weeks, the pulmonary signs persisted, the 
weight decreased, and death occurred after two days of marked 
prostration and cyanosis. 

The anatomical diagnosis was: Rickets; acute miliary tuberculosis 
of lungs, liver, spleen, kidneys, mesenteric lymph nodes; caseation 
of tracheobronchial lymph nodes and lungs; fibrinous pleurisy; 
acute catarrhal bronchitis. 


Case IV. M.K., aged thirteen months. 

Chief Complaint. Cough; loss of weight for five months. 

Family History. Mother has tuberculosis. 

Birth History. Normal delivery; weight 9 pounds. 

Feeding History. Nursed for three months; milk from Board 
of Health Station for two months; condensed milk for eight months. 
lor last six weeks has also had oatmeal, zwieback, etc. 

Previous Illness. Seemed perfectly well until five weeks ago. 

Present Illness. Began slowly with cough and stationary weight; 
during the last few weeks has been losing weight, when three months 
old, weighed 13 pounds; has slight fever occasionally; coughs mostly 
at night and generally very loose; three weeks ago spat up a little 
blood. 

Bowels. Regular; stools good. 

Physical examination showed an emaciated white male child 
who appeared chronically ill, weak and prostrated, with rapid 
respirations and some dyspnea, but no cyanosis. ‘Tuberculin skin 
test was positive and tubercle bacilli were found in the sputum. 

During the three weeks in the hospital he lost weight, the pul- 
monary signs remained unchanged and an eruption of tuberculides 
resembling chicken-pox, developed. He became progressively 
weaker until he died. 
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Anatomical Diagnosis. Tuberculids of the skin; acute miliary 
tuberculosis of lungs, liver, spleen, peritoneum, kidneys; caseation 
of lungs, tracheobronchial, mesenteric, cervical lymph nodes; cavi- 
tation of lung; tuberculous pleurisy; tuberculous enteritis; fatty and 
congested liver. 

Discussion. Cuter Compiaint. A review of a number of case 
histories of this type of tuberculosis shows that cough, fever, and 
loss of weight, rapid respiration and occasional vomiting appear 
in the chief complaint in different combinations. 

Famity History. It is probable that in a large majority of tuber- 
culous infants a history of exposure to tuberculosis could be traced 
if a searching investigation were carried out. 

Previous ILtNess. It is rather striking that no history of 
previous illness can be obtained in a considerable proportion of 
infants with tuberculous bronchopneumonia. There is no doubt 
that a predisposition to tuberculosis is determined by an attack 
of measles or whooping-cough. Persistent cough, fever, and loss of 
weight following these diseases may reasonably make one suspicious 
of tuberculous infection. 

PRESENT ILLNESS. This is summarized in the chief complaint. 
Case IV gives a history of spitting blood, which is not usual in 
infants. This point is especially emphasized. 

Cuest. It is impossible, unless there are signs of a cavity, to 
differentiate tuberculous bronchopneumonia from a non-tuberculous 
bronchopneumonia by physical signs. The determination of the 
tuberculous character of the lesion must be made by an examina- 
tion of the sputum, by a skin test, by a history of exposure, and 
by the duration of the disease. A tuberculous bronchopneumonia 
is likely to have a longer duration than a non-tuberculous broncho- 
pneumonia. It must not be forgotten that a simple bronchopneu- 
monia is often superimposed on a pulmonary tuberculosis and adds 
confusion to the diagnosis. 

Lympu Nopes. It is not common to find the superficial lymph 
nodes involved in tuberculous bronchopneumonia, but roentgen-ray 
examination of the chest will show an enlargement of the mediastinal 
nodes in the majority of cases. 

SKIN. Tuberculids of the skin often look like the eruption of 
chicken-pox and are easily mistaken for it. Tuberculids in infants 
establish the diagnosis of a general tuberculosis of which tuberculous 
bronchopneumonia may be a focal manifestation. 

THE Course OF THE DISEASE OBSERVED BY THE PHYSICIAN. 
Fever. Case III's temperature chart may be studied as representing 
a composite of the different types of temperature found in tuberculous 
bronchopneumonia. Probably the most usual type is that repre- 
sented in the first week—a remittent fever. A second type is 
represented in the complete chart—a combination of remittent 
temperature, and normal and subnormal temperatures; and a third 
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tvpe is that represented by the subnormal phase of the temperature. 
Tuberculous bronchopneumonia in infants may run its course with 
a subnormal temperature, though this is not usual. 

Respiration. The breathing in tuberculous bronchopneumonia 
is frequently more rapid than would be accounted for by the physical 
signs. 

Nutrition. In an infant, carefully fed, a steady loss of weight 
in association with physical signs of bronchopenumonia is one of 
the most important evidences of the tuberculous nature of the disease. 

SpeciaAL Tests. If an infant has a demonstrable focus in the 
lungs the likelihood of finding tubercle bacilli in the sputum is 
much greater than in Type A, where there is no demonstrable 
focus. It is essential that repeated examinations be made. 

BLioop Count. The total leukocyte count is more often over 
than below 10,000 and the polymorphonuclears are more often over 
than below 50 per cent of the white cells. This high leukocyte 
count may be accounted for in many cases by a complicating bron- 
chopneumonia. 

CoMMENT. Cavitation is frequently present in tuberculous 
bronchopneumonia, even in voung infants, especially if there is 
an extensive involvement of the lungs. The detection of a cavity 
is an important contribution to the diagnosis. 

There may be a tuberculous ulceration of the intestines without 
symptoms or physical signs referable to the intestinal tract. It was 
so with Case IV. 

ProGNosis. Probably every infant dies who has a tuberculous 
bronchopneumonia as a part of a general miliary tuberculosis. 
There has been no case of tuberculous bronchopneumonia at the 
Babies’ Hospital without a dissemination of tubercle bacilli in other 
organs. The younger the infant, the less likelihood there is for 
a tuberculous process to confine itself to the lungs. 

Type C. General Miliary Tuberculosis with Focal Lesions in the 
Meninges—Tuberculous Meningitis. ‘luberculous meningitis ter- 
minates about 40 per cent of all cases of general miliary tuberculosis 
in children under two years of age. It occurs in a much higher 
percentage of cases which originate by inhalation of the tubercle 
bacilli than by ingestion. At the Babies’ Hospital the bovine type 
of tubercle bacillus was found in 3 cases of tuberculous menin- 
gitis following a primary lesion in the digestive tract. In the great 
majority of cases, however, it is the human type of bacillus which 
is found in the spinal fluid. 

At autopsy miliary tubercles are present in smaller or larger 
numbers along the vessels of the pia mater over all the surfaces 
of the brain and cord, Often they are also found in the choroid 
plexus and over the floor of the lateral ventricles. An exudate of 
serum and fibrin is usually limited to the base of the brain, where it 
infiltrates the pia in the interpeduncular space and over the isles 
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of Riel. It may spread to both surfaces of the cerebellum. Rarely 
such an exudate extends along the vessels over the surface of the 
cerebral hemispheres. The ventricles as well as the Sylvian aque- 
duct may be more or less dilated, following closure of the foramina 
of Luschka and Magendie by inflammatory exudate. 

Tuberculous masses 0.5 to 2 cm. in diameter are encountered 
in the substance of the cerebrum or of the cerebellum in about 
2 per cent of cases of tuberculous meningitis in young children. 
These lesions have a cheesy center which may undergo softening. 
The pia mater over and near them is usually studded with tubercles. 

In rare cases tuberculous meningitis may be complicated by the 
presence of the meningococcus, the Pfeiffer bacillus, the pneumococ- 
cus or the streptococcus. All these bacteria cause a purulent inflam- 
mation of the meninges which obscures both the clinical and the 
pathological picture, making a correct diagnosis difficult during 
life. No case of recovery from tuberculous meningitis has ever 
been observed at the Babies’ Hospital. 


Cask V. D.B., aged eight months. 

Chief Complaint. Drowsiness, one week; stupor, three days; 
slight cough, one month. 

Family History. Tenth child; father tuberculous. 

Birth History. Normal delivery; small baby. 

Feeding History. Nursed for three months, then fed condensed 
milk; gained well. 

Previous Illness. None. 

Present Illness. Has had a slight cough for a month; for the past 
week has been drowsy, but could be roused; for three days baby 
has been in stupor; no convulsions; very constipated; appetite poor. 

Examination showed a well nourished infant, drowsy, with bulg- 
ing fontanelle, slow respirations, palpable liver and spleen, marked 
tache, hyperactive knee jerks and double Babinski. 

The child became comatose and died the day after admission. 

Anatomical Diagnosis: Acute miliary tuberculosis of brain, 
meninges, vocal cords, lungs, liver, spleen, kidneys; tuberculous 
caseation of tracheobronchial lymph nodes. 


Case VI. J. C., aged nineteen months. 

Chief Complaint. Constipation, three weeks; drowsiness, three 
days; convulsions, twelve hours. 

Family History. No tuberculosis; 1 other child well; 1 died 
of pneumonia four months ago. 

Birth History. One of twins; normal delivery; weight 5} pounds. 

Feeding History. Bottle-fed since birth; at present getting whole 
milk and farina. 

Present Illness. Except for constipation was well until two weeks 
ago when he became irritable; no vomiting; had slight fever; refused 
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food; three days ago became drowsy; has been getting worse and is 
never awake at present; had general convulsion twelve hours ago, 
lasting fifteen minutes; face has twitched since convulsion; no cough. 

Physical examination shows a poorly nourished negro male child, 
acutely ill, with spasticity of the whole right side, tonic spasms 
of the arm, leg, right face and neck, a fine nystagmus and an irregular 
strabismus, irregular respiration, few rales and diminished resonance 
over apices. Babinski, Kernig and tuberculin skin test positive. 


Fic. 3.—Type C. toentgenogram of miliary tuberculosis in both lungs; cheesy 
area in right upper lobe. Death from tuberculous meningitis. 


Provisional Diagnosis: Tuberculous meningitis; pulmonary tuber- 
culosis. 

During five days in the hospital, he had frequent convulsions, 
refused food, and became progressively more drowsy. 

Anatomical Diagnosis. Acute miliary tuberculosis of meninges, 
lungs, pleura, liver, spleen; tuberculous caseation of tracheo-bronchial 
and mesenteric nodes; tuberculous enteritis. 

Discussion. CHieF CompLaint. Practically every patient with 
tuberculous meningitis is admitted to the hospital with a history 
of drowsiness or stupor as one of the symptoms in the chief com- 
plaint. The combination of symptoms which point most signifi- 


VOL. 168, No. 5 NOVEMBER, 10924 24 


718 BARTLETT, WOLLSTEIN:! 


cantly to tuberculous meningitis is drowsiness, irritability and vom- 
iting. The reason for the comparstive infrequency of convulsions 
in the early stages of the disease is easily explained by the fact that 
the lesion is located with greatest intensity at the base of the brain. 
It is impossible to differentiate the drowsiness of tuberculous men- 
ingitis from that of encephalitis lethargica. If, however, there 
are associated with it symptoms of irritability it is more likely to 
be tuberculous meningitis. 

Duration. The duration of the disease from onset to death, 
at this period of life, is at the longest, three to four weeks. 

FamiLy History. In most cases of tuberculous meningitis there 
must have been an exposure to an individual who has an active 
tuberculosis, since meningitis due to the bovine tubercle bacillus 
is comparatively rare. 

Frepine History. There is a curious idea that tuberculous 
meningitis is more commonly seen in poorly nourished children. 
It is seen as often in the well nourished. Many of the infants are 
breast fed. Constipation and occasional vomiting are almost con- 
stant symptoms. They may precede the onset of symptoms defi- 
nitely referable to the central nervous system by a few days or 
weeks, but more often they appear at the time of the definite onset 
of the meningitis. The nutrition fails rapidly during the course of 
the disease. Vomiting, as a rule, is at infrequent intervals and may 
be absent. If the course of the disease is prolonged to two, three 
or four weeks the emaciation becomes extreme. 

Previous ILtness. The fact which should be emphasized is 
that an infant may have been perfectly well up to the onset of a 
tuberculous meningitis. 

GENERAL APPEARANCE. Drowsiness is perhaps the most common 
condition early in the disease. Signs of cerebral irritation appear 
as a rule in the first week. The infant may have one or more general 
convulsions; localized spasms are common; one side of the face, 
one arm, or one leg may twitch; the eyes are in bizarre forms of 
strabismus; nystagmus comes and goes; occasionally there may be 
periods in which the head and lower extremities are bent back; 
opisthotonos is often followed by relaxation. The variability in 
the location and duration of muscular spasms is almost character- 
istic of tuberculous meningitis. Constant rigidity of the neck is 
more characteristic of cerebrospinal meningitis than of tuberculous 
meningitis. 

Cuest. There may be no physical signs, or there may be signs 
of a tuberculous bronchopneumonia. 

ExtreMmITIES. The infant will often hold the legs so stiffly 
that it is difficult to flex them. At other times they will be flaccid. 
A variability of stiffness and relaxation of the lower extremities is 
common. 
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ReFLEXEs. The knee-jerks are at times increased, at times 
normal or at times absent. Kernig’s sign is usually present at some 
time in the course of the disease. The same variability is seen in 
the Babinski sign. A tache is present in practically every case. 

CouURSE OF THE DISEASE OBSERVED BY THE Puysician. The 
disease may run its course with a normal or a subnormal tempera- 
ture. The more frequent type is a remittent fever. Irregularity 
in the rate and the depth of breathing is constantly observed. The 
heart action likewise shows irregularity in force and frequency. 

SprinaL Fium. The presence of a tuberculous meningitis is 
determined by examination of the spinal fluid for tubercle bacilli. 
They can be found in 95 per cent of all cases. This.statement is 
made on the supposition of careful and prolonged search. The 
fluid is clear in most instance, but sometimes it is slightly turbid. 
If the fluid is allowed to stand in a test tube, a veil-like film forms. 
It gives the appearance of being suspended from the surface of the 
fluid. Since the fibrin entangles the bacilli, it is by spreading the 
film on a slide and staining it that the organisms are found. As a 
rule, the fluid is under increased pressure. The number of cells is 
increased. (‘Ten to 15 cells per cm. may be regarded as representing 
the maximum normal count.) The lymphocytes usually represent 
over 80 per cent of the cells. Rarely, and toward the end of the 
disease, the polymorphonuclear cells are more numerous than the 
lymphocytes. The test for globulin is positive. 

ComMMENT. It would be possible to select enough autopsy reports 
to demonstrate that miliary tubercles were present in practically 
every organ of the body. Tuberculous meninigtis in infancy is 
part of a general miliary tuberculosis, dissemination of the tubercle 
bacilli being by way of the blood stream. This will explain the 
high death rate in early life. Rarely, and in children over two years 
of age, the lungs, liver, and spleen may escape, and the cerebrospinal 
meninges may be attacked first by the tubercle bacilli which have 
entered the blood stream from a tuberculous focus in a bronchial 
lymph node. We have seen two cases of this kind in children over 
two years of age. 

ProGnosis. Probably fatal in every case in infants under two 
years. 

TREATMENT. None. 

Ill. Tuberculosis Acquired After Birth Through the Digestive 
Tract. ‘Tubercle bacilli may enter the mouth of a child with food, 
or they may be carried there by the child’s fingers, toys, or utensils, 
or by the fingers of his attendants. The results of such ingestion 
vary with the course taken by the bacilli, and the point at which 
they are arrested. 

(a.) The tonsils may arrest the bacilli, become the seat of tuber- 
culous inflammation and discharge tubercle bacilli into the cervical 
lymph nodes which drain the tonsil; or the bacilli may reach these 
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nodes without the development of a tonsillar lesion. General 
tuberculosis from such a source is of slow deveiopment, and of rare 
occurrence in children under two years of aye. We have not met 
such a case in an infant. 

(b.) Whentubercle bacilli are swallowed, they usually pass through 
the stomach with the food into the intestines, where they are carried 
by phagocytes into the lymphatics. They may leave the intestinal 
wall without starting any lesion there, but the mesenteric lymph 
nodes will filter some of them from the lymph stream and become 
the seat of tuberculous inflammation. The process is similar to 
that which takes place in the respiratory tract. If the tubercle 
bacilli are few and of low invasive power, one node may be able to 
filter them all, and then if no more bacilli are ingested, the lesion 
in the node may remain inactive for months and even become calci- 
fied. But in children under two years of age completely healed 
tuberculous lesions have not been encountered by us, and sooner 
or later bacilli in the lymph node are stimulated to multiply, and, 
entering the lymph stream, reach the general circulation, to localize 
in any organ prepared for them. The youngest child in whom we 
have encountered tuberculosis limited to one mesenteric node was 
two years and ten months old. 

(c.) Tubercle bacilli may pass through the intestinal wall and form 
tubercles in several mesenteric glands and in the peritoneum, causing 
extensive tuberculous peritonitis and finally more or less generalized 
tuberculosis. 

(d.) Finally, swallowed tubercle bacilli may localize in the lymph 
follicles of the intestinal wall at any level, and form typical ulcers. 
Large numbers of bacilli may enter the lymphatic vessels from these 
ulcers and cause typical lesions in the mesenteric nodes and the 
peritoneum. Eventually the bacilli reach the celiac plexus, the 
thoracic duct and the general circulation. 

In cases of primary tuberculosis of the digestive tract, with or 
without peritonitis, the lungs and tracheobronchial lymph nodes 
may be entirely free from tuberculous lesions. But if the child 
lives long enough, miliary tuberculosis in the lungs and their lymph 
nodes results. The age of the lesions above and below the dia- 
phragm is distinctly different, however. 

The stomach is infrequently the seat of tuberculous lesions. Only 
in a very generalized tuberculosis are typical ulcers formed on the 
gastric mucosa. They are usually small, 1 to 3 mm. in diameter, 
one or two in number, along the greater curvature or in the posterior 
wall in the pyloric half of the stomach. They cause no clinical 
symptoms. The ulcers involve all the coats of the organ, as in the 
intestines, 

Tuberculous Peritonitis. ‘Tuberculous peritonitis is found less often 
in young infants than in children over two years of age. It is almost 
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invariably the result of primary tuberculous infection of the diges- 
tive tract, and the mesenteric lymph nodes are practically always 
the seat of tuberculosis, although the intestines may be quite free. 
In most cases, however, there are extensive tuberculous ulcers in 
the small intestine. The mesenteric nodes may be markedly 
enlarged, sometimes forming masses 4 to 6 cm. in diameter. 

Diacnosis. The usual history in these children is that: (1) 
The abdomen has gradually increased in size; (2) there is discomfort 
and pain in the abdomen; (3) there is slight intermittent fever; and 
(4) there is constipation. The enlargement of the abdomen must 
be distinguished from that seen in chronic intestinal indigestion. 
An important difference is that in the latter condition the size of 
the abdomen varies at different times of the day. It is usually 
large after meals and almost always larger at night than in the morn- 
ing. In tuberculous peritonitis the circumference of the abdomen 
i. not so likely to vary in size. To determine this point, it is neces- 
sary to measure the abdomen at different times of the day. If the 
abdomen is carefully palpated one finds masses in tuberculous 
peritonitis. Perhaps the most common location of these tumors is 
above the navel extending across the abdomen. This respresents 
a rolled up omentum in a mass of tuberculous adhesions. Such 
masses are not found in chronic intestinal indigestion. If in this 
condition there are fecal accumulations which might be taken for 
tuberculous masses, a cathartic will get rid of them. 

Tuberculous peritonitis (in very young children) associated with a 
large quantity of fluid in the abdomen is not so common as is the 
fibrinous form. 

The tuberculin skin test should be made as an aid in interpreting 
the condition. After two years of age a positive reaction is not so 
significant as in early infancy. It cannot, however, be disregarded. 

In the case of a very generalized tuberculosis following infection 
by inhalation, especially in young infants, the peritoneum may be 
invaded, as any other organ may be, and no special symptoms result. 

TREATMENT. Surgical treatment has proved most unsatis- 
factory. A gradually increasing time exposure to the sun’s rays 
with proper food, and plenty of fresh air, offer the best hope of 
improvement. It is important to begin with an exposure of ten 
to fifteen minutes and to increase by five to ten minutes each day 
up to several hours a day. The outlook is better if the skin of the 
abdomen tans. This treatment can be carried out at home. 

IV. Tuberculosis Acquired After Birth Through the Skin. An) 
simple lesion or surgical wound of the skin may become the primary 
focus from which a generalized tuberculosis may develop. In 
young infants the wound of a circumcision operation has occasionally 
proved such a focus, feeding bacilli to the neighboring inguinal 
lymph nodes, causing typical lesions. The lesion in the wound and 
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lymph nodes constantly feeds bacilli to the lymph stream and con- 
sequently to the blood. Dr. Holt® has recorded such a case. 

General tuberculosis has been reported as resulting from the infec- 
tion of a small skin lesion. So in Sheltema’s® case, a tuberculous 
father cared for his child who had a small sore on the forehead. 

Type of Tubercle Bacillus Infection. The human type of tubercle 
bacillus is by far the most frequent cause of tuberculous infection 
in young children. Park and Krumwiede '° estimate that bovine 
infection causes less than 10 per cent of the total deaths from tuber- 
culosis in young children. In this country, the proportion is lower 
than it is abroad, especially in Great Britain. An unselected series 
of fatal cases from the Babies’ Hospital was studied by Park and 
Krumwiede, who found 6.33 per cent due to bovine type of tubercle 
bacillus. In England, Cobett" found that 33 per cent of all the 
children under five years who die from tuberculosis are infected 
with bovine bacilli. This type of tubercle bacillus causes the major- 
ity of infections of the cervical lymph nodes, of the alimentary tract 
and of the peritoneum, while the human type causes pulmonary 
tuberculosis and the great majority of cases of meningitis. Only 
about 4 per cent of tuberculous meningitis is due to the bovine 
bacillus. Mixed infection with human and bovine bacilli may take 
place, the pulmonary lesions in such cases being due to the human 
type and the abdominal lesions to the bovine type of bacilli. Finally, 
both types have been found in the bronchial nodes. 

Significance of Positive Tuberculin Skin Tests. 1. Jn infants under 
six months without symptoms or physical signs of tuberculosis: The 
statement may be ventured that over 75 per cent of such infants 
will develop tuberculosis within the first year of life. This is 
tantamount to saying that the infant will die of tuberculosis within 
one year. 

2. In infants between six and twelve months without symptoms or 
physical signs of tuberculosis: One is warranted in saying that 50 
per cent or more will develop tuberculosis within a year; or in other 
words, they will die of it within that time. 

3. In infants between one and two years without symptoms or 
physical signs of tuberculosis: Between 25 and 50 per cent will 
develop the disease. There is a better chance of their escaping a 
fatal outcome. 

General Conclusions. ‘The seriousness of tuberculosis in infancy 
is evident. If one realizes that a majority of the infants under a 
year of age with tuberculosis are killed by it, regardless of treatment, 
one may well ask, what is to be done? The only answer to this 
question is that every infant must be kept away from those who 
have tuberculosis. The only treatment for tuberculous infants is 
preventive; that means absolute isolation from anyone who has 
tuberculosis. This obviously is best accomplished by the isolation 
of the tuberculous individual. 
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COMPARISON OF THE BLOOD-PLATELET COUNT IN SPLENIC 
ARTERIAL AND VENOUS BLOOD.* 


By Jackson K. Hottoway, M.D., 
FELLOW IN SURGERY, MAYO FOUNDATION, ROCHESTER, MINN. 


AND 


LAUNCELOoT M. Biackrorpb, M.D., 


VOLUNTARY ASSISTANT IN PATHOLOGY, MAYO FOUNDATION, ROCHESTER, MINN, 


SincE Kaznelson’ recommended splenectomy for cases of throm- 
bocytopenic hemorrhagic purpura, surgical treatment has been 
followed in 16 cases with brilliant results (Giffin).2 Many theo- 
ries have been advanced in an attempt to explain why splenec- 
tomy has such a desirable effect, but a satisfactory explanation of 
the phenomenon is lacking. The outstanding findings in throm- 
bocytopenic hemorrhagic purpura are prolonged bleeding-time, 
irretractability of the blood clot, and a marked reduction in the 
number of the blood platelets in the peripheral capillary circula- 
tion. Prolonged bleeding-time and non-retracted clot probably 
depend largely on the insufficient number of blood platelets present 
(100,000 or less) (Gram).° It is, therefore, of prime importance to 
determine, if possible, the cause of the reduced number of blood 
platelets. 

As platelet counts vary within wide limits, partly because of 
technic, even in persons suffering from acute exacerbations of 
purpura, and as splenectomy is followed by a marked and almost 
immediate rise in the platelets, it is reasonable to assume that 
there is no lack of production in this disease, but rather an increased 
destruction of this important blood corpuscle. It is most commonly 
believed that hemorrhagic purpura is the result of an infectious 


* Work done in the Department of Experimental Surgery and Pathology and 
Section on Medicine, under the direction of Dr. H. Z. Giffin. 
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process, with the production of some toxic material which rapidly 
destroys blood platelets. The toxin affecting these changes is 
perhaps a secondary substance, the production of which is initiated 
by the pathological process, possibly some abortive substance origi- 
nally designed to protect (Giffin and Holloway).* It is possible 
that this process is closely linked with protein intoxication and 
anaphylaxis (Glanzmann).4 As splenectomy has been followed 
by such a remarkable rise in blood platelets, together with a disap- 
pearance of clinical symptoms, it is to be assumed that the patholog- 
ical process which leads to the excessive destruction of platelets has 
its basis in the lymph glands and hemolymph glands, Kupffer 
cells of the liver, and probably in other parts of the reticulo-endothe- 
lial apparatus, of which the spleen is a major member. 

In 2 cases in which operation was performed for hemorrhagic 
purpura, it is reported that the blood from the splenic vein contained 
fewer platelets than blood from the peripheral circulation. In the 
case operated on by Cori,! the counts were 1200 in the splenic vein 
and 4000 in the peripheral vein. In the case in which operation 
was performed at the Mayo Clinic, the splenic vein showed a count 
to 40,000 as compared with 80,000 in the capillary circulation 
(Giffin).2 These counts, however, are so low that they cannot 
alone be a basis for conclusions. It is, however, impossible to judge 
how satisfactorily these observations were carried out. With these 
findings in mind, we have undertaken to ascertain: (1) Whether 
the platelet count of blood from the splenic vein differed from that 
of the splenic artery; and (2) whether there was any difference in 
counts made of the blood from the peripheral veins and peripheral 
arteries in normal dogs. 

The comparison of red blood cells in the splenic vein and the 
splenic artery has been made by Krumbhaar and Musser,* and 
others. Their figures for red and white blood cells, differential 
counts, and total hemoglobin show that the blood of the splenic 
vein does not differ greatly from that of the artery, and that all 
variations were ‘‘within the limit of error inherent in the methods 
of blood examination.” 

Method of Experimentation. Active and well nourished dogs 
were selected, but 1 of them (Experiment 2) had distemper at the 
time the counts were made. Ether was used as an anesthetic. 
The spleen was gently drawn through the abdominal wound and 
wrapped in pads moistened with warm sodium chloride solution. 
Great care was exercised to disturb the organ or vessels as little as 
possible, bearing in mind that congestion of the spleen causes greatly 
increased content of blood from the splenic vein.® ° With an 
aneurysm needle the splenic vein and artery were carefully isolated 
and dissected, the fields being kept very dry. Blood from the vein 
was taken first. With a small Graefe knife a venipuncture was 
made, which afforded an abundant supply of blood coming from 
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the spleen. Several samples were thus secured in Thoma counting 
pipettes, fresh sodium citrate solution being used as a diluent. The 
vein was then clamped across the bleeding point without obstruc- 
tion to the circulation. Similar methods afforded samples from 
the arterial circulation. That we might control our experiments 
as well as possible, we secured at the same time samples of blood 
from the splenic vein and artery for counting red blood cells and 
white blood cells. In Experiments 5 to 10, inclusive, a diluting 
solution consisting of 3.8 per cent sodium citrate and 0.2 per cent 
formaldehyde (modification of method devised by Rees and Ecker)!” 
was employed, because of the claim that the presence of formalde- 
hyde prevents the disintegration of cells and the formation of the 
so-called Arnold bodies. In the other experiments a 2 per cent 
solution of sodium citrate was used, and this has been adopted 
routinely. All counts were made on Levy chambers. Each sample 
of blood was counted by two or three persons, thus securing from 
four to six counts on the samples taken. Similar methods were 
employed in securing counts from the jugular vein, carotid artery 
and femoral vessels. By comparing our findings in specimens of 
blood taken from areas supplying various types of tissues, we were 
enabled to control our results even more closely than would be 
possible by comparing the erythrocyte and leukocyte counts in the 
splenic circulation. Furthermore, the work was done by a trained 
unit. We feel assured, therefore, that our range of technical error 
was reduced to a minimum. Even with such care, there appeared 
at times rather marked variations in the individual platelet counts. 
It is possible that these were due to variations in platelet content 
of the various blood samples, which were taken over periods of 
several minutes. However, we quite agree with other observers 
that the counting of blood platelets is somewhat unsatisfactory, 
and that rather generous limits should be allowed for error. Indeed, 
variations in counts ranging as high as 100,000 are not uncommon. 
The relationship between the counts of arterial as compared with 
venous blood was usually constant. (Table 1). Tables I and II 
show the results of our experiments on 20 dogs. Eight of these 
dogs were used as controls in estimating the counts on blood from 
the peripheral vessel; the external jugular vein and the common 
carotid artery were used in 4, and the femoral artery and vein were 
used in 4. 

Discussion. With the exception of 3 instances (Experiments 2, 4 
and 11) venous blood was found to have a slight to fairly marked 
increased platelet count as compared with the arterial; this applies 
not only to the splenic vessels, but to the peripheral vessels as well. 
We offer no explanation for this difference. Krumbhaar and Musser 
point out that venous blood often shows more or less marked aniso- 
cytosis, and an inequality of staining which are not seen in blood 
from the artery, and that control smears from peripheral veins 


HOLLOWAY, BLACKFORD 


000‘F9F 000'Z¢F 000°9LF 000'Z8Z 000°692 000°S6z 
0°99 000‘00€ 00020 000'ZFE 000°ESt 000°90F 000°F9S Il 
002L'ST OOF'ST 06°¢ 68°¢ 0° 000°S2z 000°91Z 000°9€Z 000‘8ST 000'9FT 000°F2L1 ol 
OOT'ZE TE £6°% 000‘Z8T 000‘F9T 000°02% 000°F8 000°91Z 6 
006'ZI 8° OST 000°Z8T 000°FZ1 000°Z9 000°Z9z 
006'ET 46°F 000°88 000'Z¢ 000‘0ZI 000°FL 000°ZE 000°Z21 
LT OOF’ FI ZS F 000°F0T 000'T¢ 000‘SFI 000°'6F 000°6T 000°FL 9 
002'ZS cs | 000'FFZ 000‘061 000°2ET 000'F21 000°ZST ¢ 
8 000‘FZE 000'STE 000°86¢ 000'T 000°9€% 000°ZI¢ 
009°ZE oot 8° 60 000'FFE 000‘0&F 000‘F9T 000961 000°096 € 
TE £0°9 6 000°'86 000°S8ST 000994 000°F8T 000‘9TE 
TI 92 °¢ 6 LIT 000° LEF 000‘0¢F 000°T2ZE 000°F8E I 
“£19118 ae “yunoo “yunoo ae “yunoo “yanoo 


‘say 


‘say A001 


SNOU9A 


poolg 


dO GNV AYALYVY OINAITdS AHL JO ALAOOMNAT ANV ‘ALAOOUHLYA ‘LATALVId—'‘I ATAVL 


726 
| 
| 
| 
| 
| 
| 
| 


PLATELET COUNT IN SPLENIC ARTERIAL AND VENOUS BLOOD 727 


show changes in the red cells similar to those in the red cells from 
the splenic vein, which indicates that these changes are character- 
istic of venous blood in general. However, only materially improved 
methods of studying blood and counting platelets can determine 
accurately what is the normal difference between venous and arterial 
counts. We have proved to our satisfaction that in the dog the 
platelet content of the splenic vein is not normally reduced below 
that of the splenic artery. This fact is in keeping with physiological 
principles, for there is no reason for assuming a priori that the plate- 
lets or any other blood corpuscle should be materially reduced in 
number, under normal conditions, by a single passage through the 
spleen. 


TABLE II.—PLATELET COUNTS IN PERIPHERAL VESSELS OF DOGS. 


Blood platelets 
Experiment an ‘ Per cent venous com- 
. pared with arterial. Arte- 


be carot exte 
number Common carotid External jugular rial equals 100 per cent 


artery vein 
(average count) (average count). 


355,000 462,000 
210,000 360,000 
148,000 197,000 

97,000 261,000 

Femoral artery Femoral vein 

316,000 365,000 

76,000 342,000 
115,000 197,000 
122,000 314,000 


The relationship of the spleen to platelet destruction in throm- 
bocytopenic purpura has not yet been determined. The production 
in animals, by the injection of a specific antiplatelet serum, of a 
condition which most closely resembles hemorrhagic purpura is 
said not to be influenced by previous splenectomy (Sacerdotti)." 
In view of the fact that it has been demonstrated that normal 
venous blood in general shows higher platelet counts than arterial, 
the finding of reduced platelet counts in blood from the splenic 
vein as compared with the splenic artery in thrombocytopenic 
purpura would have especially definite importance. There would 
then be good grounds for assuming that the spleen is primarily 
concerned in the production of this syndrome, and that splenectomy 
is essentially a rational procedure. 

Conclusions. 1. In a series of controlled experiments performed 
on dogs for the purpose of determining the relative platelet content 
of the splenic artery and vein, we have found that the blood-platelet 
content of the splenic vein is not normally below that of the splenic 
artery. 


13 130.1 

14 171.4 

15 133.1 

16 270.1 

17 101.1 

18 450.0 

19 171.3 

20 257.3 
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2. The blood-platelet content of the venous circulation in general 
is apparently slightly elevated over that of the arterial. 


BIBLIOGRAPHY. 


1. Cori, G.: Zur Kliniec und Therapie (Splenektomie) der essentiellen Thrombo- 
penie. Ztschr. f. klin. Med., 1922, 94, 356-369, Abstr., Jour. Am. Med. Assn., 1922, 
79, 1186. 

2. Giffin, H. Z.: Personal communication. 

3. Giffin, H. Z., and Holloway, J. K.: Hemorrhagic Purpura, Med. Clin. No. 
Am., 1923, 7, 241. 

4. Glanzmann, E.: Die Konception der anaphylaktoiden Purpura, Jahrb. f. 
Kinderheilk., 91, 391. 

5. Gram, H. C.: On the Blood-platelets and the Bleeding-time in Diseases of 
the Blood, Acta Med. Scandin., 1920, 53, 845. 

6. Grigorescu, G.: (Quoted by Krumbhaar, E. B., and Musser, J. H., Jr.) 

7. Kaznelson, P.: Verschwinden der hiimorrhagischen Diathese bei einem Falle 
von “‘essentieller Thrombopenie”’ (Frank) nach Milzextirpation. Splenogene throm- 
bolytische Purpura, Wien. klin. Wehnschr., 1916, 29, 1451. 

8. Krumbhaar, E. B., and Musser, J. H., Jr.: The Relation of the Spleen to 
Blood Destruction and Regeneration and to Hemolytic Jaundice. X. Concerning 
the Supposed Regulatory Influence of the Spleen in the Formation and Destruction 
of Erythrocytes, Jour. Exper. Med., 1914, 20, 108. 

9. Pribram, B. O.: Hypersplenische Himophthisen und Stauungsmilz, Wien. 
klin. Wehnschr., 1913, 26, 1607. 

10. Rees, H. M., and Ecker, E. E.: An Improved Method for Counting Blood 
Platelets, Jour. Am. Med. Assn., 1923, 80, 621. 

11. Sacerdotti, G.: Sul siero antipiastrinico. 2* nota preliminare. Soc. Cultori 
Science Med. e Nat., Cagliari, 6 April and 3 May, 1908; Gior. d. r. Accad. med.-chir. 
di Torine, 1908, 71, 75. Abstr., Biochem. Centrbl., 1909, 8, 299. 


TWO NEW ANTIMONY COMPOUNDS FOR INTRAVENOUS USE* 


A Srupy OF THEIR THERAPEUTIC VALUE IN CASES OF GRANULOMA 
INGUINALE. 

By ALEXANDER M.D., F.A.C.S. 
PHILADELPHIA, 


(From the Urological Service of the Hospital of the University of Pennsylvania, 
Philadelphia, Pa.) 


A PRELIMINARY report was published in 1923 on the use of two 
new synthetic antimony drugs, (sodium antimony thioglycollate 
and the triamid of antimony thioglycollic acid), in the treatment of 
granuloma inguinale. Included in this report was the result in 
therapy as observed in 3 cases. It is the purpose of this com- 
munication to complete the study of these drugs, present further 
evidence of their therapeutic value, to state their chemical composi- 
tion and to incorporate toxicity studies in presenting them to the 
medical profession. 

In the former article, 3 cases were cited of granuloma inguinale 


* Presented in abstract before the Section on Medicine, College of Physicians, 
Philadelphia, October, 27, 1924. 
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in each of which’splendid therapeutic results were obtained. In 
1 of them a disease of fifteen years’ duration was cured in seventeen 
days with but 9 intravenous injections, without reaction, and the 
patient proven free of recurrence six and a half months later. As 
such had not been accomplished before and only approached by 
treatment with tartar emetic; as this latter drug is known to be toxic; 
as its stability is questioned when subjected to heat for sterilization; 
as it presents at times alarming symptoms; as it has been held 
responsible for an occasional death; and as it (practically always 
when pushed to therapeutic effect, and even occasionally, when 
given in moderate doses) causes reactions in the way of bone aches, 
dyspnea, and so on, making some patients refuse its advantages; 
and finally as further experience has shown the therapeutic value 
and low toxicity of these new drugs to have far-reaching advantages 
over tartar emetic—it became desirable that our subsequent experi- 
ence with them be published and that they be placed within the 
reach of all.! 

History. Sodium antimony thioglycollate (hereafter referred 
to as 8. A. T. for brevity) has been known to chemists for a long 
time, while the triamide of antimony thioglycollic acid (hereafter 
referred to as T. A. T.) was first synthetized by Dr. John J. Abel, 
professor of pharmacology, Johns Hopkins University. Both drugs 
were the subject of two articles by Abel and Roundtree in experi- 
mental trypanosomiasis. Their experimental work on animals 
with these drugs, though carried on for trypanosome infections, 
gave sufficient scientific background as to their toxicity and efficacy 
to warrant the trial of their use in clinical cases without further 
animal studies, and even suggested their possible therapeutic value. 
This was fortunate as lesions of granuloma inguinale have not yet 
been successfully produced in the lower animals. One of them 
(T. A. T.) had never been used in man before. It was the prepara- 
tion administered to the above cited case, of fifteen years’ duration, 
in our preliminary report. ‘Twelve or more years ago, Dr. Abel 
forwarded to some friends in India, some of the sodium antimony 
thioglycollate (S. A. T.) for use in kala azar and filariasis, but no 
report of its use has as yet been made, either to the profession or 
to Dr. Abel personally. So it might be said that the initial use of 
both drugs in infectious conditions in man occurred in the original 
cases of the preliminary report. 

These original 3 patients were given the drugs as prepared and 
forwarded to me by Dr. Abel. Each consisted of 1 gm. in semi- 
crystalline form, and represented the last he had at the time in 
his possession. The striking therapeutic results seen in these 3 
patients, stimulated the desire for further studies with the drugs, 

1 Samples of these drugs have been forwarded by Hynson, Westcott & Dunning, 


of Baltimore, to the Council on Pharmacy and Chemistry of the American Medical 
Association for their study. 
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and their synthesis was placed in the hands of Hynson, Westcott 
and Dunning of Baltimore. Through their coédperation and skill 
their preparation was furthered and the drugs purified into perfect 
crystalline substances in each case, and the following experimental 
work has been performed with material prepared by them. 

Chemistry. 1. Sodiwm antimony thioglycollate (antimony sodium 
thioglycollate) is a white powder, very soluble in water and having 
a structural formula as follows: 


COONa 
Sb—S.CH:2 Coo 


Its antimony content is 37.17 per cent. The aqueous solution 
can be sterilized by boiling without chemical change other than the 
separation of a very small amount of antimony sulphide, which 
can be removed by filtration under sterile conditions. 

2. Triamide of antimony thioglycollic acid, or possibly better 
called antimony thioglycollamide, crystallizes in white glistening 
plates, m. p. 116.5°-118° C. (uncorr.) and has the following struc- 
tural formula: 


/ 8.CH:2 CONH: 
Sb—S.CH:2 CONH: or Sb (S.CH2 CON H2)s3 
\\S.CH: CONH:2 


Its antimony content is 30.77 per cent. At ordinary temperatures, 
100 cc of water dissolves about 0.5 gm. When this solution is cooled, 
some of the compound crystallizes out. It is much more soluble 
in boiling water, from which it can be crystallized. When pure, 
it is stable in air, otherwise it turns yellow. A solution can be 
sterilized at boiling water temperature without chemical change, 
other than the separation of a trace of antimony sulphide, which 
can be removed by filtering under sterile conditions. 

The presence of a precipitate of antimony sulphide is to be 
avoided in administering either drug. It appears as a rusty- 
colored sediment and probably increases the toxicity. It can always 
be safely removed by filtration. 

Toxicity.* ‘Toxicity studies with these two drugs have been 
‘arried on by intravenous and subcutaneous injections in mice. 

The antimony content is as follows: T. A. T. 30.77 per cent; 
tartar emetic 36.16 per cent and S. A. T. 37.17 per cent, and in this 
ratio one might expect to find their toleration. 

Tartar emetic was tried first to determine its point of lethal 


* I am indebted to Dr. A. E. Bothe of the Urological Service for the study of 
the toxicity of these drugs. He carried out the work in the Laboratory of Surgical 
Pathology, University Hospital, under the guidance of Dr. A. N. Richards, professor 
of pharmacology, and with exceptional skill, accuracy and ingenuity, administered 
the intravenous injections in mice. 
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dosage on intravenous injection. Two out of 2 mice were killed 
inside of three hours’ time by a dosage of 0.1 mg. per gram of body 
weight. Decreasing this to 0.08 mg. per gram of body weight, 
killed 3 out of 3 mice in the same length of time. When decreased 
to 0.05 mg. 2 out of 5 lived, and at a dosage of 0.025 mg. there were 
no deaths in 4 animals; thus fixing the safe dosage at the latter 
figure and the sure lethal dose at 0.08 mg. per gram of body weight. 

The T. A. T. preparation showed a similar point of lethal dosage. 
It killed 3 out of 3 mice within three hours when given both in the 
0.1 mg. and 0.08 mg. dosage. At 0.05 mg. per gram of body weight 
only 1 out of 4 mice died (75 per cent lived as compared to 40 
per cent with tartar emetic in similar dosage) while with 0.025 mg. 
again 4 out of 4 lived. This shows slightly less toxicity, though 
the safe and lethal dosage remains the same. 

The 8. A. T. preparation was better tolerated. At the above 
lethal dosage of 0.08 mg. per gram of body weight, only 1 out of 
4 mice died. Increasing the dosage ot 0.1 mg., 5 out of 6 animals 
succumbed in from forty minutes to sixty hours, and only when 
().25 mg. was given was death caused in 2 out of 2 mice. Decreasing 
the dosage 0.05 mg., a slight discrepancy occurred and death in 
from twenty-four to forty-eight hours occurred in 2 out of 5 mice. 
(At this dosage, 75 per cent lived under T. A. T., 60 per cent lived 
under S. A. T., and only 40 per cent lived under tartar emetic.) 


Again at the dosage of 0.025 mg. per gram of body weight, 4 out of 4 
lived. In this preparation, though the safe dose remains the same 
as tartar emetic and T. A. T., the higher doses appear to be less 
toxic. (Table I.) 


TABLE I.—INTRAVENOUS INJECTIONS. 
Dose in mg. per gm. of body weight. 
0.02 0.025 0.05 0.08 0.1 

Injected 5 3 
Died P 3 3! 
Injected 4 3 
Died - 3! 
Injected 5 4 
Died 2 14 

! Deaths inside three hours. 

2 Deaths between six to forty-eight hours. 

> Deaths between twenty-four to forty-eight hours. 

4 Deaths inside four hours. 

5 Deaths between forty minutes to sixty hours. 

6 Deaths inside one hour. 


Tartar emetic 


A short series in which these two drugs were given subcutaneously 
showed decidedly more favorable results as compared to tartar 
emetic. Tartar emetic killed the 1 mouse in which it was injected 
in both 0.1 and 0.05 mg. dosage; it was sub-lethal when injected 
in 0.02 and 0.01 mg. dosage in each of 2 mice. The T. A. T. 
preparation was non-lethal in 5 animals (mice); 2 received 0.05 mg., 
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2 received 0.08 mg. and 1 was given 0.1 mg. per gram of body weight. 
Likewise the S. A. T. preparation did not kill 5 mice in which it was 
injected subcutaneously : 2 were given 0.01 mg., 1 was given 0.05 mg., 
and'2 were given 0.1 mg. per gram of body weight. (Table II.) 


TABLE II.—SUBCUTANEOUS INJECTIONS. 


Dose in mg. per gm. of body weight 


0.01 002 005 008 O1 025 
| Died 0 0 
Died 0 0 0 
{ Injected 2 1 2 
A. 1 | Died 0 0 0 


Summarizing our toxicity studies briefly, it appears that the 
S. A. T. preparation, though having the highest antimony content 
is the least toxic of the three antimony compounds, both intrave- 
nously and subcutaneously, though its safe intravenous dosage 
is equivalent to that of tartar emetic. The toxicity of the T. A. T. 
preparation stands between the two others, though again its safe 
intravenous dosage is equivalent to tartar emetic. In behalf of 
this latter drug (T. A. T.) it is to be said that its low solubility 
rendered it necessary to give to mice a larger bulk injection than was 
used in administering the other drugs, a technical difficulty, and a 
lethal factor not to be forgotten. Subcutaneously, both the T. A. T. 
and S. A. T. preparation are far less toxic than tartar emetic. 

Figuring these results into terms of dosage for man, one finds that 
the safe dosage of 0.025 mg. per gram of body weight is the equiva- 
lent of a dosage of 1.7 gm. to a man of 150 pounds. This is exactly 
seventeen times more than what has been used as the maximum 
dosage in clinical cases, and by means of which most satisfactory 
therapeutic results have been obtained . 

Dosage. In the preliminary report it was pointed out that on 
Dr. Abel’s suggestion the dosage of these new drugs was to be judged 
by keeping it within the limitation, as to antimony content, as 
compared with tartar emetic, which we were then using successfully. 
We were using tartar emetic in | per cent strength and giving 10 cc 
as a maximum dose, 7. ¢. 0.1 gm. of the drug. Antimony occurs 
in tartar emetic as 36.16 per cent of the whole. Finding the anti- 
mony content of T. A. T. and S. A. T. to closely approach that of 
tartar emetic, it was concluded to administer the new drugs in 
similar dosage to that already tried with tartar emetic, though 
feeling from Dr. Abel’s statements that they would be less toxic, 
and less irritating. 

T.A.T. The usual course pursued was to use T. A. T. in 25-ce 
dosage, it being prepared sterilized in ampules of this size. Its 
solubility being limited to less than 3 of 1 per cent, this size injection 
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was necessary to obtain 0.1 of the drug. Later 20-cc ampules of an 
accurate 0.4 per cent solution were used, giving a dosage of 0.08 gm. 
This has uniformly proven to be a non-toxic, non-irritant injection 
in all clinical cases, and at the same time possessing a potentially 
high therapeutic value. At no time has there been seen any symp- 
toms of intolerance such as we had been used to expect when tartar 
emetic was administered in maximum dosage, and in several patients 
who were intolerant to tartar emetic, or regularly developed bone 
aches, attacks of dyspnea, and coughing spells, after tartar emetic 
injection, were found to take this drug without the slightest incon- 
venience. (Cases II], V, VII, and IX.) 

Constant urinalysis failed to demonstrate any kidney irritation, 
the same have been omitted from case protocols for sake of brevity, 
and likewise no evidence of irritant action on the vein walls at the 
site of injection has been observed. 

Our toxicity studies on this drug have proved that the dosage 
used clinically is one-seventeenth of the safe dosage in experimental 
animals judged on body weight, and it does not seem necessary from 
a therapeutic standpoint to administer any larger amounts. This 


( 
places the dose ratio, 2. é., 


Curative dose, or dose sufficient to destroy all parasites 


Toxic dose, or maximum dose which the patient can tolerate 


well within the accepted limit, which to be of value, Ehrlich main- 
tained, should be not greater than one-third. 

S.A. 7. With S.A. T. whose antimony content is slightly 
greater than that of tartar emetic, we again adhered to a similar 
maximum dosage of 0.1 gm. Its solubility being high, it has been 
used in both a large dilution of 20 ce of a 0.5 per cent solution, and 
also in the more concentrated form of 10 ce of a 1 per cent solution. 
It likewise has proven devoid of irritative effect locally as adminis- 
tered and has been borne by all patients without reaction suggestive 
of antimony intoxication. 

Toxicity studies on this drug have shown that it is relatively 
more safe than either tartar emetic or T. A. T., and clinical obser- 
vations have likewise left an impression that the patient receives it 
more kindly. 

Administration. Intravenous injection has been the rule because 
of the violent irritant action which we had learnt to expect when 
tartar emetic was injected extra-venously. This intravenous admin- 
istration has given uniformly excellent therapeutic results and 
without evident general, local, or vascular irritation. 

Intravenously, either of the drugs should be given every second 
day to obtain prompt and successful results. 

In 7 cases daily injections were given and received without evid- 
ence of intolerance and without symptoms of reaction. (Cases 


-99 
iov 
‘ 
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I, I, Hl, 1V, V, VI and VII.) In 1 patient (Case VI) weekly 
injections were given for a period of time, only to find the lesion 
remain almost stationary, and his subsequent healing seemed 
delayed, though evidencing no recrudescence. It has been a rule 
to start treatment with a fraction of the considered maximum dose 
of 0.1 gm., in using either drug. However, several patients (Cases 
IV, V and VII) were given this maximum dosage as their initial 
injection and no reactionary symptoms were manifested. 

Although prompt healing was observed in all these cases, experi- 
ence has shown that one is dealing with a very chronic infection, 
in fact ofttimes a lesion of many years duration; also recurrences 
are not rare and generally appear about the periphery of the healed 
lesion. These facts have emphasized the necessity of continuing 
treatment long after apparent healing by epithelialization has 
occurred, if one wishes a permanent cure, and we have advised all 
patients to receive at least 12 injections after his first healing has 
taken place. It has been interesting to note in some of our old 
patients that the rather marked and characteristic edema that 
frequently accompanies a granuloma of soft tissues will ultimately 
disappear entirely if treatment is persisted in. 

In subsequent conversations with Dr. Abel, he assured me 
that subcutaneous injections in his experimental rats were without 
apparent irritant or suppurative action. On this authority we 
have started studies along this line which will be the subject of a 
future communication, using the drugs both subcutaneously and 
intramuscularly. If such prove possible, and our experience so 
far seems to point that they will, it would be a tremendous asset 
in antimony therapy. (See Case histories IV, VII and IX.") 


CasE I—R. F., a colored male, aged twenty-seven years, entered 
the Philadelphia General Hospital, August 5, 1922, complaining 
of large swelling of the scrotum. The onset was eighteen months 
ago as a small sore on the foreskin. This was painless, caused no 
discomfort but spread slowly with marked phimosis. A private 
physician gave him a “ dorsal slit,” and because of the accumulation 
of pus, the prepuce was likewise, at a later date, opened on the 
ventral surface. Following this, his entire external genitalia began 
to swell. He received a course of injections in the arm (most likely 
arsphenamin) but no improvement followed. Six months from the 


1 No local irritation was observed in the animals where injections were given sub- 
cutaneously. To date (May 1, 1924) 2 further patients have received 12 intra- 
muscular (gluteal) injections of 8. A. T. (2 ec of a 5 per cent solution). They have 
all been received without evidence of suppuration, and with but slight transient 
sensations of dull pain. Fourteen intramuscular injections of T. A. T. have been 
administered. The low solubility of this drug, necessitating greater bulk injections, 
is strongly against its intramuscular use. Two of these did suppurate, 1 given in 
the deltoid on the nineteenth day, the other (gluteal) on the thirty-third day; each 
received 12 ce of the solution and faulty technic in syringe sterilization (immersion 
in alcohol) might have played an important part. 
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onset of his trouble his scrotum was swollen to the present size; 
the penis disappeared into the swollen mass and a series of open 
lesions appeared on the skin of the scrotum. At no time has he 
suffered any marked discomfort or pain. Physical examination is 
negative except for genitalia. Scrotum presents a tumorous mass 
8 inches in diameter. Entire surface is raw and covered with a 
granulating lesion and presents several sinuses through which urine 
has passed. Penis is completely lost inthe tumor. In the right groin 
is a characteristic granulomatous area. Urinalysis and blood count 
were essentially normal. 

Blood Wassermann. Negative. 

August 9, 1922. Smear positive for granuloma organisms. 

August 11, 1922. Culture positive for granuloma organisms. 

The patient was placed upon intravenous injections of T. A. T. 
The drug was prepared in 25-ce glass ampules containing 0.4 per 
cent solution. His first injection consisted of a half ampule, which 
was increased so that by the fourth injection he was taking the full 
ampule dosage. This dose is equivalent to 0.1 per cent of the drug. 
Injection given on the following dates: August 8, 9, 10, 11, 13, 14, 
15, 16, 17 and 18. 

August 21, 1922. Lesions are today covered with epithelium and 
healed. 

Swelling of the scrotum has not decreased in size, though it is 
very much softer. He has not at any time suffered any reaction to 
injections other than the local benefit observed in his lesions by 
rapid healing. A full-size dosage was administered on the following 
dates: August 29, 30, September 5, 6, 7 and 8. 

September 11, 1922. Patient was this day changed from injec- 
tion of the above drug to tartar emetic, 10 cc of a 1 per cent solution 
being given, which was repeated on September 13 and 16. 

On November 15, a plastic operation was performed by the attend- 
ing surgeon (Dr. Elwood Kirby). The thickened scrotal wall was 
for the greater part excised and the penis reconstructed with a skin 
covering. He received 17 further injections of tartar emetic and was 
discharged February 2, 1923, in a completely healed condition and 
remarkably improved. 

He received 16 injections of T. A. T., totaling 1.41 gm. of the 
drug and obtained a complete healing of all open lesions. 


CasE II—J. S., a colored male, aged thirty-nine years, was 
admitted to the Philadelphia General Hospital June 19, 1922, 
complaining of sores in both groins of eight years’ duration. Con- 
tracted disease while in the south, starting as a “chancroidal”’ sore 
in 1914 complicated with bilateral bubo. (Patient was admitted 
to this hospital in 1916 for lesions in both groins. He was treated 
by roentgen-ray exposures and healed in six months. About one 
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and a half years later groins again became the seat of open lesions 
which “he worried along with” until 1920 when a second admission 
to this hospital occurred and he was again treated by roentgen-ray 
and almost healed in ten weeks’ time. Nine months ago the lesions 
again became active and spreading, and have continued to increase 
in size from that time to this his third admission at the above date.) 
The sores are now larger than they ever have been. There is pain 
on motion but no loss of weight. Examination is unimportant except 
for genitalia. In each groin is a sore 3 inches long, 1 inch wide. On 
the left this spreads down to the scrotal-thigh fold. It is covered 
with typical granulation tissue and devoid of exudate other than a 
moist mucus. ‘There is no odor, nor undermining. The same 
process involves the under portion of the foreskin. 

June 26, 1922. Blood Wassermann was negative. Spinal fluid 
Wassermann was negative. Smear negative for granuloma organisms. 

June 20, 1922. On account of typical lesion and history, treat- 
ment started in spite of negative bacteriological findings. Patient 
was given 10 cc of 0.4 per cent solution T. A. T. intravenously. 
There was no reaction. Persistent pains in lesions were relieved 
immediately following the injection of the drug. 

July 2, 1922. Patient given 20 ce of 0.4 per cent solution of 
T. A. T. intravenously. Edges of granuloma lesions drying up. 

July 3, 1922. Given 20 cc 0.4 per cent solution T. A. 'T. intra- 
venously. There is marked shrinkage in lesions; no pain since first 
injection. Owing to the limited supply of the drug, this patient 
received on July 4, 5, and 6, 10 ce of 1 per cent solution tartar 
emetic without pain or reaction. 

July 7, 1922. Given 20 ce of T. A. T. intravenously. This dose 
was repeated on the following dates: July 9, 11, 14, 15, 16, 17 and 
18. On this date the lesion on penis is flat, dry, nearly healed; 
groin lesions show marked epithelial proliferation and drying of 
lesions; complete absence of pain since first injection; in fact the 
lesions today are covered with epithelium, though the redundant 
watery proliferating nodules about the same have not disappeared 
but show marked shrinkage in size. 

The above dosage of 'T. A. T. was given intravenously on the 
following dates: July 19, 20, 22, 24 and 25. 

July 26, 1922. On account of disorderly conduct this patient was 
today discharged from the ward to the out-patient department. His 
lesions are practically healed, though he is to continue injections 
of tartar emetic at weekly intervals. 

Final Note. September 15, 1923. This patient has been regular 
in attendance at the out-patient department and has remained 
completely healed to date. He received 16 injections of T. A. T. 
totaling 1.24 gm., plus 3 injections of tartar emetic, to a complete 
cure, 
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Casre III—C. W., a colored male, aged twenty-three years, 
was admitted to the Philadelphia General Hospital July 22, 
1922, complaining of sore on the penis. The present lesion is of 
seven years’ duration; started as a soft painful sore on the prepucial 
margin which was healed under local treatment in sixty days. It 
remained healed however only four or five months when it broke 
out again and extended along the shaft of the penis toward the body. 
It was again treated with local applications and apparently healed 
for a period of five months; again returned and continued as an 
open sore until the present time. (In 1917-1918 he received 10 
injections of cacodylate of soda, and later he was given 8 injections 
of mercury and a series of intravenous injections of neosalvarsan 
inthe arm. He has had no medical treatment during the past year.) 
Physical examination unimportant except for genital lesion. 
Beneath the glans penis is a large irregular area (an effort was made 
in 1919 to excise the growth but was unsuccessful and recurrence 
promptly appeared) of an old operative wound. Around this is 
redundant, hard, smooth, skin and approximal to this is an elevated 
nudular tender growth; its surface is covered with soft granulation 
tissue. There is marked induration of all the loose cellular tissue 
over the shaft of the penis about the lesion. The glans is not 
involved; the lesion seems to be quite painful to handling. 

July 23, 1922. Urinalysis: essentially normal. Leukocytes, 
8700; hemoglobin 54 per cent; red blood cells 5,340,000. 

July 24, 1922. Blood Wassermann positive; smear and culture 
positive for granuloma organisms. 

August 7, 1922. On account of the presence of a positive Wasser- 
mann, the patient was given 2 injections of neosalvarsan, also 
inunctions of mercury, and potassium iodid in increasing doses to 
date without any apparent improvement in his local condition. 
Today he was given 10 cc of 0.4 solution of T. A. T. intravenously. 

August 8, 1922. Given 17 ce of 0.4 per cent solution T. A. T. 
intravenously. 

August 9, 1922. Given 18 ce of 0.4 per cent solution T. A. T. 
intravenously. 

August 10, 1922. Given 19 ce of 0.4 per cent solution T. A. T. 
intravenously. 

On the following dates he was given. 20 ce of 0.4 per cent solution 
T. A. T. intravenously: August 11, 13, 14, 15, 16,17 and 18. (The 
pain in the lesion, which was rather severe, completely disappeared 
following the first injection and has been absent ever since.) On the 
last date the lesion is reported as being dry and rapidly healing and 
marked shrinkage in the heavy indurated tissue. The above dosage 
was repeated on August 19, 30 and 31. 

September 1, 1922. There are still some moist areas in the lesion, 
though the anterior and posterior portion are greatly improved. 

On the following dates 20 ce of 0.4 per cent solution T. A. T. was 


ivi 
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given intravenously: September 1, 2,5,6,7 and 8. Itis to be noted 
that the patient has not suffered any reaction at any time from this 
drug; as his healing has been slow to date, it was thought wise to 
try him on tartar emetic. 

September 11, 1922. Given 10 ce of 1 per cent solution tartar 
emetic intravenously. 

September 12, 1922. Patient has a rather sharp reaction to the 
above injection with persistent pains in the long bones; some dys- 
uria and cardiac palpitation. 

September 13, 1922. Given second injection of 10 ce of 1 per cent 
solution tartar emetic intravenously. 

September 14, 1922. Patient again suffered a reaction to the 
injection, more severe than on the prior dosage. 

September 16, 1922. Patient given 10 cc of 1 per cent solution 
of tartar emetic intravenously; immediately suffered a violent 
reaction, coughing, vomiting, dizziness and rapid breathing. 

Fearing further toxic reactions from tartar emetic, 20 ce of 0.4 
per cent solution T. A. T. was given intravenously on September 
23 and 27. ‘There was no reaction. 

October 2, 1922. Patient requested his discharge. Lesion on the 
penis has shown slow but progressive improvement. There are at 
present no raw areas and the lesion is completely covered with epi- 
thelium. There has been a decrease of about one-third in the heavy 
induration underlying the growth. Patient was discharged to the 
out-patient department for continuation of treatment. 

ComMENT. He received at first 18 injections of T. A. T., totaling 
1.556 gm. of the drug without the slightest reaction. He then 
received 3 injections of tartar emetic each of which was followed 
by increasingly alarming symptoms that demanded their cessation. 
He was then given 2 further injections of 20 ce each of 0.4 per cent 
solution T. A. T., totaling 0.16 gm. without any reaction whatsoever. 


Case IV.—W. G., male, colored, aged twenty-two years, was 
admitted to the Philadelphia General Hospital June 17, 1922, 
complaining of a sore in the right groin and a lesion on the penis. 
These are of two and a half years’ duration and developed after cir- 
cumcision for chancroid and the opening of a right inguinal bubo. 
Examination of the genitalia presented an old sore on the frenum 
which has remained since circumcision for chancroid (?) in 1919. 
In the right groin is a typical granuloma lesion 2 inches long by 
of an inch wide with redundant edges and no undermining. 

June 19, 1922. Blood Wassermann is negative. 

June 20 and 26, 1922. Smears negative for granuloma organisms. 

June 21 and 27, 1922. Cultures negative for granuloma organ- 
isms. 

June 30,1922. Patient given 5 cc of 0.4 per cent solution T, A. T. 
subcutaneously over each shoulder blade. He suffered severe pain 
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from the time of the injection, and required a hypodermic of } gr. 
morphia to control it. 

July 2, 1922. Given 20 ce of 0.4 per cent solution of T. A. T. 
intravenously. 

There was no reaction and pains in his lesions which had been 
severe from the time of his admission were immediately relieved. 

July 3, 1922. Similar dosage given intravenously followed by 
marked shrinkage of the edges of his granuloma. Patient has had 
no more pains in his lesions. On account of the scarcity of the drug, 
this patient had to be changed to tartar emetic, which he received 
at two- to three-day intervals and was healed July 24. 

September 15, 1922. This patient has been in regular attendance 
at the out-patient department and has remained healed to date. 

ComMMENT. He received 10 ce of 0.4 per cent solution T. A. T. 
subcutaneously; this caused pain. He was subsequently given two 
doses of 20 ec each of 0.4 per cent solution T. A. T. intravenously 
with marked relief of pain in his lesions and improvement in their 
condition, followed by tartar emetic to a permanent cure. 


CasE V-—W. F.,'! male, colored, aged thirty-five years, was 
readmitted August 23, 1922, with a recurrence of the anal lesion 
that appeared four weeks after leaving the hospital; the recurrence 


occurring principally about the periphery of the old lesion and extend- 
ing forward to the perineum and to the scrotal attachment. He was 
placed again on tartar emetic treatment, being given 10 ce of a 1 
per cent solution on alternate days. He seemed now particularly 
susceptible to tartar emetic and after each injection he was laid up 
the following day with bone pains and always had a severe coughing 
spell of ten to twenty minutes’ duration immediately following the 
injection. 

September 18, 1922. Patient was given a full dose of T. A. T. 
(0.1 gm.) without any reaction whatsoever. This dosage was 
repeated on the following dates: September 27, 29, 30, 31, October 
5, 6, 11, 13 and 16. There was no recurrence of his intolerance to 
antimony as seen when tartar emetic was used and each dose was 
taken without symptoms of any kind. 

October 24, 1922. The patient reports anal lesion is completely 
healed. Patient discharged to a hospital physician for observation. 

February 15, 1923. Patient left the hospital physician today. 
He has remained healed from the time of his last injection to the 
present date, now four months past. He received 10 injections of 
T. A. T., totaling 1.0 gm. of the drug and received the same without 
the reactions that had caused tartar emetic to be almost prohibitive. 


1 This patient was Case VI of our published series in Surgery, Gynecology and 
Obstetrics (June 1, 1922). He was on that admission discharged, April 23, 1922, 
for further treatment in the out-patient department, which he failed to follow, 
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‘ASE VIC. D., A. 3972, male, colored, aged twenty-six years, 
era: the out-patient department University of Pennsylvania 
Hospital, May 8, 1923, with an ulcer in the coronal sulcus on the 
right, of nine days’ duration. Dark field was negative; repeated 
again the following day and again found to be negative. Wassermann 
was likewise negative. The lesion was treated as a chancroid and 
patient disappeared from observation on May 25 practically healed. 
Wassermann taken under date of last visit was strongly positive. 

Returned to out- patient department September 1, 1923, with a 
triangular area measuring 4x 3x3 em. in the midline in the pubic 
hair region that was covered with a scab, and practically painless, 
and overlying a deep-seated induration which extended downward 
to the right lateral side of shaft of penis, and to the region of the 
external inguinal ring. He gave a history of having had an abscess 
at this situation, which was opened, and had likewise been given 
some injections of salvarsan before returning to us. 

September 5, 1923. Smear positive for granuloma organisms. 

September 8, 1923. Given 15 ec of 0.5 per cent solution S. A. 
intravenously. 

September 12, 1923. Given 20 ce of 0.5 per cent solution S. A. T. 
intravenously. 

September 15, 1923. Given 20 cc of 0.5 per cent solution S. A.’ 
intravenously. Lesion shows healing about periphery. 

September 19, 1923. Given 20 cc of 0.5 per cent solution S. A. T. 
intravenously. 

September 24, 1923. Given 20 ce of 0.5 per cent solution S. A. T. 
intravenously. 

Deep seated induration has practically disappeared and lesion 
is dry, painless, and covered with a s “ab which is vasily removed, 
showing a surface three-fourths covered with epithelium; remainder 
with soft bleeding granulation tissue. 

The pationt was given the above dosage on the following dates: 
September 29, October 5, 13, 27, November 3, 26 and December 1. 
These last injections were given at weekly or greater intervals, and 
there was a cessation of the rapid healing ; and though progress was 
obtained, it was not as consistent as when injections were given 
at shorter intervals. Feeling that it might possibly be due to his 
syphilitic infection, the patient was given during the months of 
December and January weekly injections of neosalvarsan, and on 
the following dates the patient was given 20 cc of 0.5 per cent solu- 
tion S. A. T. intravenously: January 25, 26, 31, February 1, 2, 6, 
9 and 14. The patient was lost to observation following this last 
injection; the lesion is recorded as healed on the visit of February 
2, 1924. 


4 


4 


4 


Case VII A. H., A. 4974, aged thirty-eight years, a colored 
male, was admitted to out-patient department February 12, 1924, 
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complaining of sore on penis of ten days’ duration. Started like a 
small boil. A few days after onset, patient picked top off and scab 
formed. The scab has been rubbed off several times. The lesion 
was at the base of penis, on dorsal surface, is perfectly circular and 
2 cm. in diameter, with a small papule at one edge. The lesion 
was covered with a crust-like formation. This crust was removed 
and smear made, which was positive for granuloma organisms. 
Second papule is just breaking at pubic hair margin in right groin. 

February 13, 1924. Given 20 ce of 0.5 per cent solution S. A. T. 
intravenously. 

February 15, 1924. No reaction. Given 20 ce of 0.5 per cent 
solution 8. A. T. intravenously. od 

February 18, 1924. Given 3 ce of 1 per cent solution tartar 
emetic intravenously. Healing has started with epithelial prolifera- 
tion about edge. 

March 20, 1924. Because of the scarcity of the new drug, patient 
has been given tartar emetic in 0.05 to 0.1 gm. dosage on the fol- 
lowing dates: February 21, 25, 28 and March 3, 6, 13, 14 and 18 
and today. These treatments were all given in the dispensary 
and patient recounts that though no disagreeable symptoms have 
followed, rheumatoid pains in the shoulders have been constantly 
present for twenty-four hours after injection. Lesion today is healed 
except for a slight portion about periphery that persists in scabbing 
over. Lesion in pubic hair region has disappeared completely. 

March 21, 1924. Given 10 ce of 0.5 per cent solution S. A. T. 
in right gluteus and 10 ce intravenously. Developed slight cough- 
ing spell of fifteen minutes’ duration, without other symptoms. 
This is the first symptom of this kind observed with this drug and 
possibly due to giving drug the day following tartar emetic. 

March 24, 1924. Given 10 ce of 0.5 per cent solution 5S. A. T. 
in left gluteus and 10 ce intravenously. There was no reaction. The 
previous intramuscular injection caused no discomfort. 

March 27, 1924. Given 20 ce of 0.5 per cent solution S. A. T. 
intravenously. Gluteal muscles sore to deep pressure; no pain; 
no lump. Vomited after leaving dispensary. 

April 1, 1924. Given 20 ce of 0.5 per cent solution S. A. ‘I 
intravenously. Gluteal muscle less sore. He had a sharp “ nitritoid”’ 
reaction. (NV. B.—These last 3 S. A. T. injections are from a new 
lot. Another dose given to a new patient likewise caused reaction: 
Solution slightly colored and undoubtedly not pure.) Lesion com- 
pletely healed. 

April 8, 1924. Given 10 ce of 0.4 per cent solution T. A. 'T., no 
reaction. 

April 11, 1924. Given 20 ce of 0.4 per cent solution T. A. T., no 
reaction. 

April 15, 1924. Given 20 ce of 0.4 per cent solution T. A. T. 
no reaction, 
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April 22, 1924. Given 20 ce of 0.4 per cent solution T. A. T., no 
reaction. Gluteal muscles normal. 

Nore.— October 8, 1924. Patient has taken 28 full doses of 
T. A. T. since the above date, all devoid of any reaction. 


Case VIIT— Mek. T., A. 3358, a colored male, aged twenty-one 
years, entered the dispensary November 28, 1922. Developed a 
small sore on glans penis with swelling of prepuce two years ago, 
which has remained since as a painless lesion. Recently a second 
open sore appeared on under side of prepuse, which is raw, red and 
covered with granulation tissue. There is no undermining; no dis- 
charge; practically no pain. There is heavy chronic edema of the 
distal half of penile skin, and the prepuce is rendered irretractible 
by the same. 

November 29, 1922. Smear negative for granuloma organisms. 
Urine shows trace of albumin; occasional red blood cell and white 
blood cell. 

December 2, 1922. Smear again negative for granuloma organ- 
isms. 

December 9, 1922. Smear is positive for granuloma organisms. 
Given 7 ce of 1 per cent solution S. A. T. intravenously. 

December 11, 1922. Given 8 ce of 1 per cent solution S. A. T. 
intravenously. 

December 13, 1922. Given 9 ce of 1 per cent solution S. A. T. 
intravenously. Sore is rapidly covering with epithelium. 

December 15, 1922. Given 10 ce of 1 per cent solution S. A. T. 
intravenously. 

December 17, 1922. Given 15 ce of 0.4 per cent solution T. A. T. 
intravenously. 

December 19, 1922. Given 15 ce of 0.4 per cent solution T. A. T. 
intravenously. 

December 22, 1922. Given 20 ce of 0.4 per cent solution T. A. T. 
intravenously. Lesions are now healed; prepuce retractible. 

Patient was advised to continue treatment but was lost to further 
observation. He received 4 injections of S. A. T., totalling 0.24 
gm. of drug, and 3 injections of T. A. T., totaling 0.2 gm. of drug. 


Case IX.— W. R. was No. 3 of the series of cases reported in 
the Journal of Urology for June 9, 1923. At that time he gained a 
complete healing under sodium antimony thioglycollate and tartar 
emetic, being discharged on January 31, 1922 to continue his injec- 
tions in the out-patient department, which he neglected to do 
owing to the fact that shortly after his discharge he was arrested 
and placed in jail. On his discharge from jail, on April 1, 1922, he 
already noticed a recurrence of his granuloma and was readmitted 
to the hospital on April 8, 1922, desperately ill with lobar pneumonia. 


His recovery was prompt, and on April 25, 1922 he was transferred 
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to the genito-urinary service for treatment of the recurrence of his 
granuloma. The growth appeared as a conglomerate roseola about 
the periphery of his primary lesion, the center of which is still cov- 
ered with healthy epithelium. Smears taken at the time of his 
transfer on April 25 were positive for granuloma organisms. 

During this patient’s previous admission he had shown marked 
reaction after each injection of tartar emetic, but had taken S. A. T. 
without the slightest trouble. 

May 8, 1922. Given 23 ce of 0.4 per cent solution of T. A. T. 
intravenously; 5 ce of the same solution was injected subdermally. 
There was no reaction to either the intravenous or subdermal injec- 
tion of the drug. 

May 10, 1922. Given 5 ce of 0.4 per cent solution T. A. T. 
intravenously. 

May 12, 1922. Given 10 ce of 0.4 per cent solution of T. A. T. 
intravenously. Lesion is beginning to heal nicely. 

May 14, 1922. Given 20 ce of 0.4 per cent solution T. A. T. 
intravenously. Marked progress in healing. This dosage was 
repeated on May 16, 18, 22, 24, 28, June 1, 3, 5, 7 and 9. 

June 10, 1922. All lesions are now completely healed. This 
dosage was continued on alternate days until June 29, 1922 when 
he was discharged to the out-patient department with advice to 
continue his injections once per week. 

He received 23 injections of T. A. T., totaling 1.61 gm. with 
complete healing of his lesions. Tolerance to the drug was perfect 
and at no time were reactions obtained that had made previous 
tartar emetic medication perilous.' 


Cas—E W. MaclL., A 3624, male, colored, aged twenty-six 
years, entered the dispensary of the University of Pennsylvania 
Hospital, February 7, 1923. He was circumcised two years ago, at 
which time he had an ulcer on right side of prepuce; circumcision 
scar refused to heal and ulceration has persisted to present time. 
Lesion appears as a narrow granulomatous sore along the line of 
sear of circumcision under which is a heavy indurated edematous 
condition of the surrounding skin. Smear is positive for granuloma 
organisms. Wassermann, negative. 

February 7, 1923. Intravenous administration of 6 ce of 0.4 per 
cent solution of T. A. T. 

February 17, 1923. Intravenous administration of 10 ce of 1 per 
cent solution S. A. 'T. 

February 20, 1923. Intravenous administration of 10 ce of | 
per cent solution of 5. A.'T. Lesions are completely healed over. 
This dose of 10 ce of 1 per cent solution of S. A. T. was repeated on 
the following dates: February 20, 26, March 1, 5, 13, 20 and April 9. 


1 Colored drawing of this lesion is to be found in Cabot’s Urology, 2d edition 
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The lesion has healed completely; edema markedly improved. 
Patient lost to observation. This patient received 9 injections 
intravenously of S. A. T., totaling 0.9 gm. of the drug without 
reaction; as likewise 1 injection of 'T. A. T. 


Case XI--'T. L., A 4437, male, white, aged sixty-three years, 
was admitted to the University of Pennsylvania Hospital September 
25, 1923. Condition of inoperable carcinoma of the bladder involv- 
ing two-thirds of the vesical wall, causing urgency and frequency 
of urination with marked hematuria. The drug was administered 
to observe effect. Patient kept in hospital to receive deep roent- 
genotherapy. 

He received, at every two- to three-day intervals, a total of 13 
injections of T. A. T., totalling 0.996 gm. of the drug. There was no 
visible improvement in the patient’s condition; there was no reac- 
tion to the drug; no intolerance or accumulative effect seen, and no 
local reaction at site of venous puncture. This was purely a nega- 
tive study and is reported as a case showing toleration to the drug. 


Case XII— P. W., A. 3919, male, white, aged fifty-two years, 
entered the University of Pennsylvania Hospital April 23, 1923. 
Patient’s history recorded British Army service in India and Egypt, 
during which he had an attack of cystitis associated with hematuria, 
with which a number of the men in his command likewise suffered. 
A most unusual cystoscopical picture was thought to be bilharziasis. 
The most painstaking and repeated urine examinations failed to 
demonstrate ova, and were likewise negative for the tubercle bacillus. 
Catheterized kidney specimens showed clear urine, and a differential 
functional test gave bilaterally equal and normal function. 

The following injections were given empirically: 

May 7, 1923. Given 7 cc of 1 per cent solution of 5. A. T. intra- 
venously. 

May 10, 1923. Given 8 cc of 1 per cent solution of 5. A. 'T. intra- 
venously. Each of these injections seemed to cause a flare-up of 
his cystitic condition with excessive outpouring of a mucopurulent 
urine. Injections were delayed while further diagnostic laboratory 
researches were made. These proved again negative, as likewise 
biopsy of vesical lesion. 

May 22, 1923. Given 7 ce of 1 per cent solution S. A. T. intra- 
venously. 

May 24, 1923. Given 8 ce of 1 per cent solution 5S. 
intravenously. 

May 27, 1923. Given 8 ce of 1 per cent solution S. A. 'T. intra- 
venously. 

June 2, 1923. Given 20 ce of 0.5 per cent solution S. A. T. intra- 
venously. This dosage was repeated on the following dates: June 
7, 11, 16, 21, 28 and July 9. On the continuation of treatment no 
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further reactions were observed and at the end the clinical picture 
appeared practically unchanged. This is reported as a case showing 
toleration of the drug. He received 12 injections of S. A. T., totaling 
1.08 gm. of the drug. 

EXTRANEOUS Cases. Besides the above cited patients (Cases 
XI and XII) in which one of the drugs was administered for condi- 
tions other than granuloma, the S. A. T. preparation has been given 
intravenously to 13 other patients suffering from various infections, 
in order to observe its therapeutic value and tolerance. Without 
reporting these cases in full, it is worthy to note that 3 patients 
received 1 dose; 1 patient received 2 doses; 2 patients received 3 
doses; 2 patients received 4 doses; 3 patients received_5 doses and 
| patient received 6 doses and another 12 doses. This is a total of 
52 doses, all given intravenously. Three patients were given the 
full dosage of 20 ce of a 0.5 per cent solution of S. A. T. as their 
initial injection. They were all received without evidence of tox- 
icity or intolerance. Four were ward patients and their urine was 
watched for indications of renal irritation without observing such 
to occur. 

Discussion. Of 10 patients suffering with granuloma inguinale 
herein reported, 5 received the T. A. T. preparation, 4 of whom 
were completely healed. (Cases I, 11, I]andV). The fifth patient 
(Case 1V) had to forego further treatment after 3 injections because 
of the scarcity of the drug to hand at the time: his healing was 
completed with tartar emetic. Three of the 4 cured patients 
(Cases I, I] and III), during part of their treatment, received daily 
maximum dosages of 0.1 gm. over a period of four, five and six 
days without symptoms of toxicity or intolerance. One of them 
(Case I11) who had received T. A. T. in such concentration without 
the slightest difficulty, when subsequently given tartar emetic, 
suffered alarming reactionary symptoms, and then again took 
T. A. T. without the slightest trouble. This intolerance for tartar 
emetic and complete toleration for T. A. T. was again observed 
in Cases Vand IX. The complete relief of pain in the lesion immedi- 
ately following the first administration of the drug was observed 
in 3 patients (Cases II, II] and IV). One patient, and he one of 
the cases that was intolerant to tartar emetic (Case V), was started 
on the maximum dosage of 0.1 gm. with the first injection and 
experienced no ill-effects whatsoever. Healing in all these cases 
was certainly as rapid as we were accustomed to see under tartar 
emetic therapy, while the sense of security rapidly formed after 
brief experience with the drug, due to the absence of reactions 
observed in certain patients after tartar emetic had been admin- 
istered, made one feel doubly grateful for its efficacy at all. 

Two patients with granuloma inguinale were treated with the 
S. A. T. preparation: both were healed. (Cases VI and VII.) The 
first received prompt therapeutic results with a remarkable disap- 
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pearance of the deep-seated induration often accompanying these 
lesions, until the intervals between injections were allowed to lapse 
to weekly periods, when a definite slowing up of the healing process 
was observed. Subsequently, a more active therapy established 
the cure. During his treatment, full daily doses of 0.1 gm. were 
given for three consecutive days without symptoms of intolerance or 
toxicity. The second patient likewise handled the drug without 
the slightest trouble, except on one occasion when it was given the 
day following an administration of tartar emetic, a short coughing 
spell of fifteen minutes’ duration ensued, without change in pulse- 
rate or volume or other untoward symptoms, and on the third and 
fourth administration of an experimental combination of this drug 
he showed antimony intoxication. He was then placed on T. A. T. 
and has taken 28 full doses to date without the slightest trouble. 
Tartar emetic was given to him for a short while and he regularly 
experienced rheumatoid pains following each injection, symptoms 
that were absent when taking S. A. T. He also received the maxi- 
mum of 0.1 gm. on his initial dose. 

The therapeutic value of this S. A. T. preparation seems equal 
to that of the T. A. T. drug. It is difficult to draw comparisons in 
so few patients, especially so when the evidence is devoid of disagree- 
able circumstances and is to be based only on the rapidity of healing, 
and that in patients whose lesions vary markedly in extent. 

Three patients were given injections of both drugs for comparative 
results. All were cured. (Cases VIII, IX and X.) The first of 
these was given 4 injections of S. A. T. at second-day intervals, 
followed by 3 injections of T. A. T. Prompt healing ensued, and 
no untoward symptoms were experienced. The second had been 
given S. A. 'T. at a previous admission. He likewise developed a 
marked idiosyncrasy to tartar emetic and begged not to be given it. 
He was given 23 injections of T. A. T. on alternate days to a com- 
plete healing. His toleration of the drug was perfect. The third 
patient was first given | injection of T. A. T., and then 9 injections 
of S. A. T. Healing was established without the slightest reaction 
to either drug. This comparison allows of no conclusions. 

Two further patients are reported who did not have granuloma 
inguinale; 1 received 13 intravenous injections of T. A. T., while the 
other was given 12 injections of 5. A. T., and in neither was there 
any evidence of antimony intolerance. 

Summary. ‘There have been treated 10 cases of granuloma ingui- 
nale: 9 have been cured by these drugs alone, while the tenth was 
cured with tartar emetic during a period of scarcity of the new 
compounds. The T. A. T. preparation has been administered 
intravenously 102 times: it has never given the slightest evidence 
of toxicity, and has been productive of a cure in 5 patients suffering 
with granuloma inguinale. A maximum dosage of 0.1 gm. has been 
adhered to. The S. A. T. preparation has been injected intraven- 
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ously 92 times, to a similar maximum dosage, and excepting the 
reactions recorded and explained in Case VII, it likewise has 
been borne without symptoms of antimony intoxication. It has 
cured the 2 patients in which it was used. Two further cases were 
cured by the administration of both drugs. Five patients showing 
symptoms of intolerance to tartar emetic, have taken one or the 
other of the drugs with the complete absence of such symptoms. 
Five patients have been given the considered maximum dosage as 
their initial dose, and have borne the same without any symptoms. 
To anyone who has used tartar emetic intravenously at all exten- 
sively, such successful results, as obtained by these drugs, will come 
as a hopeful advance in therapy. , 

Conclusions. 1. There are presented two new synthetic antimony 
compounds for intravenous administration. 

2. Studies on animals show them to be of slightly lower toxicity 
than tartar emetic, while clinically they have failed to show any 
evidence of antimony poisoning so often observed in using tartar 
emetic. 

3. Clinically they have evidenced no toxicity in the dosages 
advised, while 5 patients intolerant to tartar emetic have taken 
these drugs without reactions. 

4. Neither of the two new drugs have shown any irritative effect 
at the site of intravenous injections. 

5. Ten cases of granuloma inguinale are reported. Prompt, and 
complete healing, with evident cure, has been accomplished in 9 
of them by the use of these new drugs. 

6. Immediate relief of pain following the initial injection has been 
a remarkable manifestation in 3 of the patients. 

7. The value of these drugs in other infectious conditions, where 
tartar emetic has proven efficacious may be expected. 

8. Both preparations have been given successfully intramuscu- 
larly, though one is to be preferred. 

9. As antimony belongs in that chemical group that embraces 
arsenic, mercury and bismuth, the possible value of these new 
drugs in syphilis might be expected, and is at present being studied. 

Final Note. Antimony is rapidly receiving well-deserved atten- 
tion as a drug of high therapeutic value when given intravenously 
for numerous diseases, especially those of protozoan origin and those 
offtimes grouped as tropical diseases. At the Ranaghat Hospital 
(India) 8000 intravenous injections of the salts of antimony were 
given in the year 1921.! 

Reference to Abel and Roundtree’s articles gives one a beautiful 
summary of the subject as applied to trypanosome and allied infec- 
tions. Faber and Schussler in concluding their article on Leish- 
maniasis say: “Antimony is probably a true specific. It is still 


1 Mission Hospital, August, 1922, p. 211. 


748 RANDALL: TWO NEW ANTIMONY COMPOUNDS 


most commonly used as tartar emetic, but without doubt research 
will discover new combinations that are more effective and less 
toxic.”’ With this in mind a bibliography is appended of recent 
literature concerning antimony therapy in an attempt to point 
out the possible conditions in which these two new synthetic drugs 
may gain a field of usefulness. 
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EXPERIMENTAL BILIARY DRAINAGE IN THE DOG. 
A PRELIMINARY NOTE. 


By A. WINKELSTEIN, M.D., 


P. W. Ascuner, M.D., 


NEW YORK. 


(From the Surgical Laboratories of the College of Physicians and Surgeons, 
Columbia University. 


CONFLICTING results have been obtained by experiments carried 
out on dogs to substantiate Meltzer’s theory of contrary innervation 
between the gall-bladder and the sphincter of Oddi,' and Lyon's 
clinical application thereof.2 These studies have chiefly concerned 
the question of the contractility of the gall-bladder, alone or in 
relation to the action of the sphincter of Oddi. They were usually 
conducted on dogs under the influence of depressant drugs or gen- 
eral anesthetics, with the abdomen open and the duodenum incised 
so as to expose the papilla of Vater. 

In the course of a series of experiments performed under similar 
conditions (results to be published) we could not demonstrate 
contraction of the gall-bladder nor evidence of the law of contrary 
innervation. Interesting observations were made, however, on 


1 Meltzer, S. J.: Am. Jour. Mep. Sct., 1917, 153, 469. 
2 Lyon, B. B. V.: Jour. Am. Med. Assn., 1919, 73, 980. 
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the pressure factors concerned in the biliary flow. Appreciating 
the many unphysiological conditions present in this type of experi- 
mentation an effort was made, as described below, to imitate as 
closely as possible the circumstances existing when the Meltzer- 
Lyon test is carried out in the human. 

Under ether anesthesia a median laparotomy was performed. 
Through a small opening in the anterior wall of the stomach, near 
the greater curvature, well away from the antrum, a narrow soft 
tube was passed and guided through the pylorus into the duodenum 
and upper jejunum. Small fenestra were made in the tube at the 
site of the papilla of Vater. The position of the tube was made 
secure by a double flange on it which was brought out through a 
small stab wound to the left of the primary wound. The stomach 
wall about the tube was likewise fastened to the parietes. With a 
small syringe and hypodermic needle, 2 ce of bile were withdrawn 
from the gall-bladder and replaced by an equal amount of dye 
(0.5 per cent methylene blue). 

If at this point the duodenum was lavaged through the tube with 
warm 25 per cent magnesium sulphate solution, only light brown, 
bile stained fluid could be recovered, without a trace of dye. When 
the abdominal wound was closed by suture and this test repeated, 
the same result was obtained. 

Further observations were made on the following day, the dogs 
having recovered from the effects of the anesthesia. In one animal, 
still fasting nineteen hours after operation, lavage of the duodenum 
with the magnesium sulphate solution yielded only yellow-brown 
bile. Five hours later, twenty-four hours after operation, the dog 
was fed some bread and water. Half an hour after feeding, the 
duodenal tube was aspirated and dark blue-dyed bile was recovered 
(gall-bladder bile). The following day, forty-six hours after opera- 
tion, lavage with magnesium sulphate yielded fluid well stained by 
the dve. No dye was subsequently recovered from the duodenum 
of this dog. At autopsy one week after operation, the gall-bladder 
and ducts were found free of adhesions and no dye was present in 
the gall-bladder bile. It seems probable that the gall-bladder had 
been emptied of the original dyed bile within a period of forty-eight 
to seventy-two hours. 

A second animal, examined twenty hours after operation, yielded 
3 ce of dark brown bile upon aspiration of the duodenal tube. 
Instillation of magnesium sulphate solution yielded 15 ce of deeply 
blue-dyed fluid after five minutes, followed by yellow-brown fluid 
free of dye. No dye was subsequently recovered from this animal. 
At autopsy, five days after operation, the gall-bladder and ducts 
were normal. About 10 ce of brown bile, without dye, was found 
in the gall-bladder. Here again it seems probable that the organ 
had been emptied within a period of forty-eight hours. 
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A third animal, examined sixteen hours after operation, and still 
fasting, yielded 5 ce of brown bile upon aspiration. Lavage with 
warm water yielded only light yellow stained fluid. Lavage with 
magnesium sulphate solution yielded deeply dyed fluid for ten 
minutes, followed by light yellow-brown fluid containing no dye. 
In subsequent tests upon this dog we failed to recover any dye. 
Autopsy a week after operation showed no dye in the gall-bladder 
bile. The gall-bladder and ducts were normal. It seemed that 
the organ had been emptied within twenty-four hours. 

Conclusions. rom the above experimental observations, it may 
be concluded that following the introduction of warm 25 per cent 
magnesium sulphate into the duodenum of the dog, bile from the 
gall-bladder entered the duodenum. From other* studies which 
have been made by the authors there i; evidence that magnesium 
sulphate does this by inducing an adequate degree of relaxation of 
the sphincter of Oddi. Proof of Meltzer’s theory of contrary inner- 
vation was not obtained. In fact, it is our belief that the assump- 
tion of this theory is not necessary to explain the mechanism of the 
biliary flow. Our conception of this mechanism together with 
studies on substances other than magnesium sulphate will form the 
basis of further communications. 


REVIEWS. 


BasaL MerapouisM IN Heatru AND Disease. By Evcene F. 
Du Bots, M.D., Medical Director, Russell Sage Institute of 
Pathology; Associate Professor of Medicine, Cornell University 
Medical College. Pp. 372; 79 illustrations. Philadelphia: Lea 
& Febiger, 1924. 


THERE is probably no one in this country better qualified to 
write on the subject of basal metabolism than Du Bois who, for 
years, has been studying the subject experimentally and clinically. 
Indeed his experimental studies are as important fundamentally 
as any that have been produced by any authority. In addition to 
Du Bois’s qualifications on the experimental side of the subject, 
he has for some years been interested in clinical experimental studies 
which have been of tremendous value in elucidating the problems 
that have arisen as a result of his experimental work. For these 
reasons he is well qualified to prepare a monograph on basal meta- 
bolism. 

The book is divided into two main sections, the first dealing with 
metabolism in health, the second with metabolism in disease. 
Metabolism in health deals with metabolism of the carbohydrate, 
fat and protein molecules, the general principles of respiration appa- 
ratus, methods of calculation, normal basal metabolism, estimation 
of the surface area of the body and so on: a most complete exposi- 
tion of the subject. Metabolism in disease, the second portion of 
the book deals with metabolism in practically all types of disease, 
and shows explicitly, discussing in detail the several diseases, that 
the estimation of the basal metabolism as a clinical test is of value 
only in certain types of disease. Lastly, he discusses in a very brief 
chapter the effect of drugs on basal metabolism. 

From the qualifications that Doctor Du Bois has one would 
expect a valuable presentation. In going over the beok carefully 
the reviewer is in no way disappointed and his expectations were 


fully realized, M. 


Tue AvaLANcHE. By Ernest Pooire. Pp. 344. New York: 
The Macmillan Company, 1924. 


Tus work of Poole is a psychological work in which the hero, a 
young doctor, performs near-miracles with patients who are on the 
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brink of insanity. He restores them to mental health by what 
seems a blend of mesmerism, hypnotism, animal magnetism, faith 
healing, the methods of Coué, the theories of Freud, and the maxims 
of William James, combined occasionally with a little morphin. 
It is rather a pity that his mode of procedure is not given more in 
detail as it was so singularly successful. 

His life, however, is brief, for he unfortunately marries a very able 
and worldly young woman who attempts to launch him on a career 
of practical and spectacular success by a system of camouflaged 
advertising. He succumbs to a weak heart and the strain on his 
feelings of such mismating and dies in the sympathetic company 
of a Hindu philosopher. 

Mr. Poole is an accomplished writer, and his analysis and presen- 
tation of character are finely done, but the prominent aspect of the 
novel is that the hero, who is supposed to be a wonderfully admirable 
and gifted person (as he would of course have to be to effect his 
miraculous cures), appears to be fundamentally of such a visionary, 
credulous and vague mind as to discredit the presumption that he 
would have been able under the happiest circumstances to con- 
tribute much to the progress of science. It is probable that the 
men who are to make the great discoveries in his chosen field which 
the future is undoubtedly to bring must have clearer heads and be 
of tougher mental fiber. U, 


MepicaL Quorations FROM Prose. By Joun H. 
LinpsEy, M.D. Pp. 298; 8 illustrations. Boston: Richard 
G. Badger, 1924. 


Tue medical quotations that Lindsey has selected for his book 
come from the works of nine well known writers, some of whom were 
physicians and some were not, but all of whom have been interested 
in the subject of medicine. He has coned the works of these English 
writers carefully and has collected practically everything they have 
to say about the subject of health. The most extensive collection 
are from the diary of Samuel Pepys. In fact they include almost 
a half of the book, and as usual with this entertaining writer the 
quotations are trite and interesting. It will well repay the student 
of literary medicine to go over the book and to read the various 
interesting quotations. M. 


Basa Metapouism. By Joun T. Kine, Jr., M.D. Pp. 118; 14 
illustrations. Baltimore: Williams & Wilkins Co., 1924. 


THE ever-increasing interest in basal metabolism as a result of the 
application to diseased states of the experimental studies of Du Bois, 
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upon the metabolism of the normal individual, has made necessar) 
a text-book such as the present one that Doctor King now presents 
to the medical profession. The book is well balanced, the subject 
matter is clearly presented and is critically selected. The limits of 
basal metabolic studies are well brought out as are the important 
clinical data derived from the method. A large series of tables and 
a most excellent bibliography add considerably to the value of the 
work. M. 


DisEASE in CaptivE Witp MaMMALs AND Birps. By Herperr 
Fox, M.D., Pathologist to the Zoélogical Society of Philadelphia, 
Director of the William Pepper Clinical Laboratory, Universit) 
of Pennsylvania; with a foreword by Cuartes B. PENROSE, 
M.D., President of the Zoélogical Society of Philadelphia. Pp. 
665; with 28 analytical tables and 87 illustrations. Philadel- 
phia, London and Chicago: J. B. Lippincott Company, 1924. 


Tuts volume, excellent in its production and a credit to the pub- 
lishers, places upon the medical profession a real debt to its author 
and to the individual, past, and present members of the staff of the 
Pathological Laboratory of the Philadelphia Zoélogical Gardens 
whose work has made it possible. It is primarily a work in compar- 
ative pathological anatomy dealing with a zoélogical field which 
hitherto has been presented only in scattered journal articles and 
occasional sections of the annual reports of our larger zoélogical! 
collections; and for this reason is virtually unique. It is based on 
the records of nearly six thousand autopsies performed during the 
past twenty years upon captive wild animals and birds which died 
in the Philadelphia Zoélogical Gardens. Pathology, as we know it, 
has been developed in connection with medical studies upon human 
beings, influenced of course by the contributions of modern veter- 
inarians and those of experimental workers dealing with the smal! 
group of laboratory animals; and it is a welcome addition to have 
available for comparison such an analytical presentation of studies 
upon so large a zo6logical range, even if in the nature of all zodlogical 
collections, it is true that comparatively few individual specimens 
are included in the smaller subdivisions, ¢. e., species and genera. 
That feature concerns little more than statistical questions of dis- 
ease incidence, and in that scarcely more than prevalence in 
restricted groups, not matters of zoélogical range of any given 
affection. 

In the nature of things to analyze adequately such a book is 
beyond the space reasonable for a journal review; it would almost 
amount to a volume itself. The writer prefers therefore to limit 
himself to an expression of appreciation and to a superficial and 
general description. The body of the work is preceded by a sym- 
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pathetic and very interesting and readable foreword from the pen 
of Dr. C. B. Penrose, President of the Zodlogical Society of Phila- 
delphia, to whom in a large measure the establishment of the labora- 
tory of the Gardens was due and who has for the whole period of 
its existence been more than merely interested in its studies, him- 
self a trained medical man and an experienced zodlogist. In the 
later pages of the book are included, and have essential value, 
chapters by Dr. E. P. Corson-White upon the relations of diet to 
disease, and by Dr. F. D. Weidman in a general review of animal 
parasites as they have been encountered in the course of these 
autopsies. The bulk of the book is taken up by Dr. Fox’s analytical 
presentation of the autopsy records, statistical, déscriptive and 
comparative. Each system of organs or individual organs is pre- 
sented, as in most treatises upon special pathology, with the par- 
ticular diseases affecting it as found in the different groups in the 
order of accepted zodlogical classification. This arrangement in 
itself lends itself well to comparison, and is often elaborated by 
special tabulations especially upon disease incidence. As a rule 
each organ receives from the author some outline of its normal and 
comparative anatomy and physiology preceding the detailed autopsy 
findings. Naturally the bulk of the text is devoted to descriptive 
matter, although the author is careful to avoid too much duplica- 
tion and shows care in selection according to the importance of the 
various affections discussed; but most current readers will find 
their greatest interest attracted to the comments and summaries 
which the author has widely included, in which he has concentrated 
his interpretations and comparisons in relation to disease in human 
beings. The writer would offer as an example the very telling com- 
parison in cardiac pathology between the hearts of birds and those 
of mammals. Birds naturally have a far higher bulk and weight 
development of the heart than do animals, their heart-body pro- 
portions being often twice that seen in the average mammalian 
species. But when the heart of a bird is subjected to unusual stress, 
it has less reserve for compensatory hypertrophy and is more liable 
to fatal effects. The mammalian heart is far more likely to show 
evidence of attempted compensation, is more often hypertrophied; 
and at death to show more signs of having withstood in lifetime 
all sorts of insults and strains; is more often manifestly and markedly 
enlarged by hypertrophy, is frequently the seat of “ myocarditis”’ 
and of muscular degeneration. The writer suspects that the pre- 
valence of arteriosclerosis is greater than is indicated in the Garden 
records, but the data obtained are at least suggestive, the incidence 
being highest in the family of hawks and vultures and followed at 
some distance and nearly alike by the carnivorous animals, the 
ungulates and the anserines. All four families are characterized 
by their need for extreme body exertion, thus stressing the mechan- 
ical factor of high blood-pressure, and the hawks and carnivores 
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adding the influence of protein diet. There have been compara- 
tively few aneurysms met in the collection, none of them of the type 
of the important eroding saccular aneurysms of man; the usual 
syphilitic factor in the latter being largely replaced in the lower 
animals by animal parasites inhabiting the interior of the vessels, 
and both the shape of the aneurysms and the character of the wall 
differing in consequence. Why is it that the nephritis of animals, 
quite common among lower mammals, as in the wild rodents, does 
not more commonly have the usual human accompaniment of 
arteriosclerosis?’ Why do these wild animals, in the Philadelphia 
Gardens living in an industrial city and having a trunk-line railway 
extending along the longest boundary of the Gardens, have so little 
pneumokoniosis and virtually never the marked grades found in 
man? Why is it that the common diffuse atrophic pulmonary 
emphysema of old human beings and many domestic animals, such 
as horses, is absent from this collection of wild animals, even though 
many of the specimens attain what represents senility for them? 
On the moot point of the influence of biliary entrance into the 
pancreatic duct in the etiology of pancreatitis, Dr. Fox is able to 
call attention to the rarity of pancreatitis in birds, which as a class 
have the biliary and pancreatic ducts well separated (and this 
rarity in the face of a high incidence of duodenitis); and to a com- 
parative incidence of 14.9 in mammals with proximity or combina- 
tion of biliary and pancreatic ducts to 13.6 in those with distinct 
separation of these ducts. This offers some evidence in favor of the 
belief that bile may at times enter the pancreatic duct and be provo- 
cative of pancreatic inflammation. Considerable space is given to 
an outline of special studies by Dr. E. A. Schumann upon diseases 
of the female generative organs, represented in the laboratory 
material and upon questions of comparative obstetrics, the mechan- 
ism of labor in the quadrupeds, as illustrated in the Gardens. 

As above said it is entirely impracticable to even mention the 
details of information collected in this volume. The work is in no 
sense a text-book either upon animal medicine or upon pathological 
anatomy; it is a work of reference for most students of scientific 
medicine. One man will be attracted because of the medical aspects 
of its comparative anatomy; another will find the bacteriological 
references of the pneumonias encountered of special interest and 
another the comparative anatomy of the miliary tubercle, as char- 
acteristically developed in man, in the bovine, in the monkey, in 
the bird. 

The development of normal comparative anatomy was basic to 
the establishment of the principles of Darwinism. The broadening 
of our knowledge of comparative pathology will be found essential! 
for the fixation of any comparable principles of pathology. Books 
like Bland-Sutton’s Evolution and Disease are rare and possible 
only to men familiar with the sort of material embodied in Fox’s 
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book; and it is as a source book for such information that the 
present volume is to be regarded. We can whole-heartedly con- 
gratulate the author upon the work and can as certainly hope for the 
appearance of more works of its kind. S. 


DIABETES AND Its TREATMENT BY INSULIN AND Der. By 
Orvannoo H. Perry, M.D., Professor of Diseases of Metabolism 
in the Graduate School of Medicine, University of Pennsylvania. 
Pp. 111; 6 illustrations. Philadelphia: F. A. Davis Company, 
1924. 


Doctor Perry is to be congratulated upon his book on Diabetes, 
presented as a handbook for the patient. It details in a clear, 
logical and straight-forward way the subject of diabetes and will 
be a most valuable adjunct to the physician and to the patient in 
the handling of the latter’s disease. The advice is practical and 
while here and there are terms and expressions which may be a bit 
difficult for the lay mind to understand, nevertheless on a whole 
it is so complete and yet sufficiently elementary that the patient 
may be able to follow its precepts without very much difficulty. 


M. 


DISEASES OF Mippie Lire. Edited by Frank A. Cratc, M.D., 
Associate Director of the Clinical and Sociological Department 
of the Henry Phipps Institute of the University of Pennsylvania. 
Pp. 1871. Philadelphia: F. A. Davis Company, 1923. 


Tue editor of this monograph states in his preface that the system 
is compiled “with the object of presenting to the medical profession 
a series of monographs covering those diseases which are most 
common during middle life or which have a bearing upon the health, 
efficiency and well-being of the individual during that important 
period.”’ He furthermore states that there has been no definite 
limitation placed upon the period of life which is included under 
the title of middle life. With this advice in mind the twenty-two 
collaborators have presented a series of monographs which adhere 
more or less strictly to the purposes of the volume. They have 
endeavored, and for the most part successfully, to discuss those 
disorders which have to do with that epoch in the life eyele in which 
degenerative diseases begin to manifest themselves. As would be 
expected in a book of this type considerable space is devoted to 
diseases of the arteries, kidneys and the heart which preéminently 
have their onset at least toward middle life. These sections are 
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most admirable. Doctor Pepper, Doctor Piersol and Doctor Talley 
are to be congratulated on their presentations. These sections 
occupy a goodly part of the first volume. The second volume does 
not apparently carry out as successfully the purposes of the book 
as does the first volume. Several of the sections are apparently) 
not written with the object of dealing with disorders of middle life 
but might well be monographs of diseases appearing at any age. 
Taken as a unit, the book can be heartily recommended as an 
exposition of those disorders which are likely to attack an individual 
when they reach middle life. M. 


PRINCIPLES AND PRacTICE OF OBstTeTrRICS. By Joserpn B. De Ler, 
A.M.,M.D. Professor of Obstetrics at the Northwestern Medical 
School. Fourth edition, thoroughly revised. Pp. 1123; 925 
illustrations. Philadelphia and London: W. B. Saunders Com- 
pany, 1924. 


In every branch of medicine there are two or three text-books 
which are so far in advance of the average as to be looked upon 
almost as classics. In this class De Lee’s book may be placed 
without any hesitation. The present edition has been brought up 
to the minute and naturally such revision has again added slight}) 
to the size of the volume. The author is a conservative teacher 
who realizes that most obstetric cases are handled by general prac- 
titioners and therefore he does not always recommend procedures 
which only the skilled obstetric specialist can execute. The excellent 
index is a worthy feature. B. 


Mepicat GynecoLocy. By S. BANpLER, M.D., Professor 
of Gynecology, New York Post-graduate Medical School and 
Hospital. Fourth Edition. Pp. 930; 157 illustrations. Phila- 
delphia and London: W. B. Saunders Company, 1924. 


Tue present edition is the first revision in ten years and contains 
new chapters on urinary diseases, radium, roentgen-ray, constipa- 
tion and syphilis. Too much space is devoted to endocrinology in 
view of the present uncertainty in this field and throughout the 
book there is undue repetition. Many of the subjects are unduly 
elaborated upon, and it is the belief of the reviewer that if the book 
were considerably condensed its value would be considerably 
increased. There is very little in the book which is not well covered 
by the better general text-books on gynecology. b. 
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Diz RAUCHENDE Frau. By R. Horsrarrer, Lecturer on Obstetrics 
and Gynecology in Vienna. Pp. 266. Vienna and Leipzig: 
Hilder, Pichler & Tempsky A. G., 1924. 


Tue author announces this book as a clinical, psychological and 
social study of the effect of tobacco on women who smoke. The 
various organs of the female body are considered separately and 
at length with regard to the injury which can be caused to them by 
smoking and the effect of tobacco on feminine morals is fully dis- 
cussed. The author vehemently opposes the use of tobacco by 
women, especially young women. An extensive bibliography is 


appended. B. 


Tue TREATMENT OF THE COMMON DISORDERS OF DIGESTION. A 
HANDBOOK FOR PiysiCIANS AND StTupeNts. By Joun_ L. 
Kantor, Pu.D., M.D., Chief in Gastrointestinal Diseases, Vander- 
bilt Clinie, Columbia University; Associate Gastroenterologist 
and Associate Roentgenologist, Montefiore Hospital for Chronic 
Diseases, New York City. Pp. 245; 64 illustrations. St. Louis: 
The C. V. Mosby Company, 1924. 


THE reviewer cordially recommends this sane, well written hand- 
book to all physicians interested in the subject. There are excellent 
chapters on General Principles and Methods, The Management of 
Functional Digestive Disorders, The Treatment of Ptosis and the 
Asthenic State, Treatment of the Syndrome of Gastric Irritation, 
of Gastric and Duodenal Ulcers, of Delayed Gastric Emptying, of 
Constipation, of Achylia Gastrica, of Gall-bladder Disease, of 
Diarrheas, and of Headaches Associated with Indigestion. The 
subject matter is presented clearly and simply and is excellently 
illustrated. 


IIANDBOOK OF MoprERN TREATMENT AND MepicaL FormMULARY. 
A CONDENSED AND COMPREHENSIVE MANUAL OF PRACTICAL 
FORMULAS AND GENERAL REMEDIAL Measures. Compiled by 
W. B. Campsetyt, M.D., Formerly Resident Physician at the 
Methodist Episcopal Hospital of Philadelphia. Seventh revised 
and enlarged edition by Joun C. Rommet, M.D. and C. E. 
HorrmMan, Pu.M. Pp. 693; No illustrations. Philadelphia: 
F. A. Davis Company, 1924. 


SEVEN editions of this book would seem to bespeak some inherent 
worth, which doubtless lies in the many formulz that are to be found 
init. Asa manual of modern medical treatment, however, the book 
is incomplete and even crude. The first recommendation for 
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“Appendicitis” is castor oil “to unload the bowels if operation is 
refused.”’ Diabetes mellitus, according to the authors of this curious 
volume, “can affect one of normal development as well as can the 
diabetes produced by brain and pancreas disease.’’ The treatment 
of meningitis contains no mention of antimeningococcic serum. 
Seven pages are devoted to syphilis, but not one word is to be found 
concerning salvarsan and its successors. F—-H. 


A Dictionary oF TREATMENT INCLUDING MEDICAL AND SURGICAL 
By Sm Wuirtia, M.D., D.Sc., LL.D., 
M.P., Emeritus Professor of Materia Medica and Therapeutics 
in Queen’s University, Belfast. Seventh edition. Pp. 1100. 
New York: Paul B. Hoeber, Inc., 1924. 


A MONOGRAPH upon the treatment of some twelve hundred 
different pathological conditions in the fields of medicine, surgery 
and the specialties could hardly be expected to be up to date in all 
particulars. However, in these pages the reader will find few omis- 
sions of importance. The arrangement and treatment of the sub- 
ject matter is such as to render this a valuable therapeutic reference 
book for the general practitioner. A. 
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Clinical Studies on Venous Pressure.—Eyster and 
(Arch. Int. Med., 1924, 34, 228) consider that the taking of the venous 
pressure in the peripheral veins of a patient at bed rest gives valuable 
information of beginning cardiac decompensation. Venous pressure 
rises quite definitely before any other clinical signs of failure are evi- 
dent. They strongly recommend keeping a close watch on it in cases 
of pneumonia and other forms of impending decompensation, and to 
be guided by it in deciding treatment, rather than to wait for other 
clinical signs. Venesection, while producing only a very transitory 
effect on the venous pressure in people with normally functioning 
hearts, cause a rapid fall in the pressure in cases of cardiac decompen- 
sation. This fall, too, may be maintained for prolonged periods in 
such cases, the heart increasing in efficiency as its engorgement is 
eliminated. Development of valvular lesions in acute rheumatic fever 
results in alterations of the venous pressure only when cardiac decom- 
pensation supervenes. So long as the heart is compensating the press- 
ure remains normal. The anemias, even with the blood viscosity 
lowered to half, fail greatly to alter the venous pressure. 


The Rational Use of Duodenal Drainage.—Jones (Arch. Int. Med., 
1924, 34, 60), in his survey of the results of duodenal analysis in 274 
cases, brings out several interesting points regarding the practise of 
duodenal drainage. Its greatest value, he feels, is its high percentage 
of definite indications of the presence of gall stones, even when many 
of his cases were negative as regards history, physical examinations 
and roentgen-ray findings, the positive signs arrived at from duodenal 
analysis being confirmed at operation. His analysis consisted mainly 
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of microscopic examination of the sediment obtained by high speed 
centrifugation of the drainage samples. In the cases of gall stones 
characteristic elements were present in the sediment, these consisting 
of bile-stained epithelium and leukocytes, crystals of cholesterin, bili- 
rubin and calcium bilirubin in abnormal amounts. Any or all of these 
may be found in either cholecystitis or cholelithiasis, but only in the 
later disease do the findings exhibit a considerable degree of constancy, 
especially the large amount of crystalline deposit. The author dis- 
counts greatly any deductions made as to the location in the biliary 
tract of the pathologic changes on the basis of the “A,” “B”’ and 
“(C” bile samples. Also, he criticises the belief that instillations of 
magnesium sulphate into the duodenum cause gall-bladder contractions 
and drainage. 


Acute Pancreatitis. —KGGers (Ann. Surg., 1924, 80, 193), from a 
careful observation of 6 patients suffering from acute pancreatitis, 
concludes that the cause. of the disease lies in the action of the bile 
when, and if, it is forced up into the duct of Wirsung. Disease of the 
gall-bladder was present in all 6 cases, with gall stones in 5 of them 
while 2 showed a definite jaundice at the time of the attack. Whether 
normal bile is capable of causing such trouble is questionable, but 
Eggers points out that the bile here was not normal, since in every case 
gall-bladder infection had been present. That infection itself is not 
responsible for the toxicity is proved by several negative cultures from 
the perotineal fluid in these cases. Eggers believes, then, that abnormal 
bile, entering the duct of Wirsung, starts the process, and that the sub- 
sequent necrosis is most likely due to both bile and pancreatic ferments 
acting on the surrounding tissues. At one autopsy necrosis was found 
only around the duct of Wirsung throughout its whole length. The 
cardinal symptoms of the disease are: (1) Pain, severe, often colicky 
in character; (2) vomiting; and (3) collapse. Physical examination 
reveals exquisite tenderness over the pancreas, with little or no rigidity. 
A polymorphonuclear leukocytosis is usually present. Treatment of the 
condition is considered to be surgical. 


THERAPEUTICS 


UNDER THE CHARGE OF 


SAMUEL W. LAMBERT, M.D., 


NEW YORK. 


The Therapeutic Use of Digitalis.—The report of the committee 
appointed by the Council on Pharmacy and Chemistry outlines the 
limitations of digitalis therapy, and the methods of obtaining digitalis 
effects. Ropinson, Warre, EGGLeston and Hatcuer (Jour. Am. Med. 
Assn., 1924, 83, 504) emphasize the dangers of digitalis therapy in 
partial heart-block, and particularly the intravenous use of digitalis 
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as an emergency measure in cases of sudden heart failure when a careful 
study of the heart has been impossible. Such therapy may prove fatal. 
In auricular fibrillation digitalis therapy is clearly indicated, and though 
rapid digitalization may be indicated, oral rather than intravenous or 
intramuscular administration is the method of choice. Digitalis may 
slow the ventricular action in cases of auricular flutter, and tend to 
increase the efficiency of the heart. In some cases digitalis may cause 
a disappearance of extrasystoles, and in cases where digitalis has not 
been administered their presence is not a contraindication to its use. 
In cases of complete heart-block the effects of the digitalis bodies on 
the conducting mechanism of the heart may be disregarded, and their 
use is not contraindicated. However digitalis should be withheld in 
cases of temporary block when a return to the normal rate is anticipated. 
Cases of chronic myocarditis with signs of cardiac failnre and normal 
rhythm will often be greatly improved by digitalis therapy but such 
cases are often unusually susceptible to the toxic effects of the drug, 
and oral administration only should be used. Less benefit should be 
expected from digitalis in cases of aortic insufficiency though valvular 
lesions do not alter the indications. Only in the exceptional cases where 
it is imperative that digitalis effects should be obtained in two hours 
or less is intravenous or intramuscular administration justified, for the 
body has no way of ridding itself of an overdose when given intraven- 
ously or intramuscularly and we do not know how much will be required 
in any case to produce the desired result. In cases where nausea or 
vomiting contraindicate oral administration the desired therapeutic 
effect may be obtained by rectal administration. The total average 
dose of fairly active standardized digitalis by mouth for inducing}full 
therapeutic effects within thirty-six to forty-eight hours in an adult 
who has not received digitalis within ten days is about 1.5 gm. of the 
leaf or 15 ce of the tincture. This may be given in divided doses every 
four or six hours, or half of the total dose may be given and the remain- 
ing half in two divided doses after four to six-hour intervals. If there is 
doubt about recent medication smaller doses of from 0.1 to 0.3 gm. of 
the leaf, or from 1 to 3 ce of the tincture should be given three or four 
times a day. Ambulatory adult patients may be given 0.1 gm. of the 
leaf or 1 ce of the tincture three times a day by mouth. In an emergency 
one dose of 0.5 mg. of crystallized ouabain or amorphous strophanthin 
is enough for intravenous or intramuscular injection, digitalis being 
given by mouth in doses of 0.3 gm. of the leaf or 3 ce of the tincture 
every four hours until the desired effect is obtained. 

Treatment of Bilharziasis by Antimony Tartrate.—Lasprey and 
CoLeMAN (Brit. Med. Jour., 1924, 1, 907) explain and summarize the 
results of their treatment of 4600 cases of bilharzial disease in the Old 
Cairo Hospital in Egypt by means of sodium antimony tartrate. Intra- 
venous injections of sodium antimony tartrate are thought to be less 
toxic than the potassium salt. The initial dose is 1 grain increasing } 
grain each injection up to 2} grains which is the maximum dose. Dail) 
injections for six days are given, then every other day until twelve 
injections or a total of 27 grains has been given. The full course is 
given until only “dead” eggs are reported. This method is used for 
both urinary and rectal cases of bilharziasis, and in the average case 
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20 to 30 grains is sufficient to effect a cure. Surgical conditions caused 
by the disease such as papillomata or perineal urinary fistula can be 
satisfactorily operated on after a preliminary medical course. The 
mortality among patients taking the course is 4.9 per 1000. 


Carbuncle and Its Treatment by Magnesium Sulphate.— Morison 
(Brit. Med. Jour., 1924, 1, 703) reports the successful treatment of 
28 cases of carbuncle with a magnesium sulphate paste. The paste is 
composed of 1.5 pound of dried magnesium sulphate mixed with 11 
ounces of glycerine acid carbolic or pure glycerine in a hot mortar and 
preserved in a covered jar. The paste is applied once or twice a day to 
the carbuncle, and after a few days the central slough separates leaving 
a raw granulating ulcer. This is dressed with the paste until healthy 
granulation tissue appears, then the cavity is packed daily with sterile 
gauze soaked in a solution of magnesium sulphate made by dissolving 
40 ounces of magnesium sulphate in 30 ounces of boiling water and 10 
ounces of glycerine and sterilizing in an autoclave. When the healthy 
granulation tissue is level with the surrounding skin it may be covered 
with Thiersch skin grafts or allowed to epithelialize. The advantages of 
this method are: (1) No surgical interference is required; (2) its appli- 
cation is simple and dressings infrequent, once or at most twice a day; 
(3) the combined osmotic action and its inhibitory effect on the growth 
and development of the staphylococcus cleanse the wound and assist 
in the separation of all sloughing and unhealthy tissue; (4) the granula- 
tions formed are firm and solid and lend themselves admirably as a base 
for a superimposed skin graft. 


An Antidote for Arsenic, Bismuth, and Mercury Poisoning.— 
Substantiating the results reported by McBripr and Denne (Arch. 
Derm. and Syph., 1923, 50, 63) Stmon (Brit. Med. Jour., 1924, 1, 662) 
reports 8 cases of metallic poisoning treated by the intravenous adminis- 
tration of sodium thiosulphate and confirms the claims made for this 
method of treatment in cases of poisoning by arsenic, bismuth, and 
mercury. Mercury and bismuth stomatitis cases were quickly relieved 
by three to four intravenous injections of 0.45 to 0.6 gm. of sodium 
thiosulphate dissolved in 5 cc of water on alternate days. 
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THOMPSON 8S. WESTCOTT, M.D., anp ALVIN E. SIEGEL, M.D., 


OF PHILADELPHIA. 


The Lange Gold Chlorid Reaction on the Cerebrospinal Fluid in 
Infants and Young Children.—GruLer (Am. Jour. Dis. Child., 1924, 
28, 147) found that in congenital syphilis the colloidal-gold reaction in 
the spinal fluid may assume at times the same degree as that shown in 
cases of paretic dementia. In this series this occurred twice in cases 
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of syphilitic meningitis. Congenital syphilis varies rather frequently 
from the usual reaction that is a fluid which shows the greatest reaction 
in dilutions of 1 to 40 and 1 to 80. There is no regular agreement 
between the blood Wassermann and the Wassermann and colloidal- 
gold reactions in the spinal fluid. There may be a strong reaction 
both to the. Wassermann and to the colloidal-gold solution in the 
spinal fluid with a negative blood Wassermann. ‘Tuberculous men- 
ingitis more nearly conforms to the reaction with greatest intensity in 
dilutions of 1 to 160 and_1 to 320. It may vary considerably from this 
in certain cases showing a progressive variation as the meningitis 
extends. Other conditions which clinically may be easily confused 
with tuberculous meningitis may show a colloidal-gold reaction not 
dissimilar from that which is seen in certain cases of tuberculous 
meningitis. There is no definite reaction in most cases of idiocy and 
epilepsy. 


The Prognosis of Sequele of Epidemic Encephalitis in Children. 
KENNEDY (Am. Jour. Dis. Child., 1924, 28, 158) studied 61 cases of 
residual epidemic encephalitis in children under fourteen years of age. 
Fifty-two of the patients were traced from the time of their first visit 
until the time of the report; 21, 16 of whom were traced, presented the 
Parkinsonian syndrome; none were improved; the condition of 2 was 
stationary and was worse in 14; 1 died from an intercurrent infection. 
The prognosis in this condition is not bad as regards life, but is poor 
as regards improvement or recovery. Twenty-three had changes in 
behavior and personality; 6 were improved, and 17 showed no improve- 
ment or had become worse. The lack of restraint exhibited by these 
children does not necessarily imply any great degree of mental impair- 
ment. Nineteen presented disturbances of sleep; 9 of these are now 
sleeping practically normally; 3 still show more or less disturbance and 
7 are the same or worse. The respiratory syndrome occurred in this 
series much more commonly than is indicated in the literature. Two 
of the 17 children who had this sequela are well, 3 are improving and 
the condition of 12 remains unchanged. In a group of 6 children who 
suffered from the acute illness before the age of four years the after- 
effects were deplorably severe. One child is well; 5 of the children are 
mentally deficient as a result of encephalitis; of these 1 is deaf, dumb 
and blind; 2 are high-grade idiots; 1 suffers from a right hemiplegia, deaf 
mutism and generalized convulsions of the grand mal type; the other 
is mentally deficient and has grand mal attacks. In this series the 
frequency of the disease among the children of lesser years has been 
fortunately low, as the prognosis in these children is uniformly bad. 


The Effect of Pregnancy on the Course of Scurvy in Guinea-pigs. 
GERSTENBERGER, CHAMPION and SmitTH (Am. Jour. Dis. Child., 1924, 
28, 173) observed that pregnancy modifies both the clinical and patho- 
logical picture of scurvy in guinea-pigs. The symptoms accepted at 
present to be characteristic of advanced scurvy are entirely absent or 
appear much later, and are much less severe than in non-pregnant 
guinea-pigs. The daily intake of 5 ce of fresh orange juice supplies 
the pregnant guinea-pigs, of an average weight of 500 gm., at least as 
much antiscorbutic material as these animals will consume of their own 
accord when free to feed on greens. The life term of the pregnant 


766 PROGRESS OF MEDICAL SCIENCE 


scorbutic guinea-pig on a proscorbutie diet is on the average the same 
as that of the controls, even though the clinical and pathological pic- 
ture of scurvy is mild in the former and severe in the latter. It is sug- 
gested that probably the change in the picture of scurvy in the preg- 
nant guinea-pigs is due to the changed metabolic conditions produced 
by pregnancy, which either raise the resistance of the animal to infec- 
tions or enable it to economize in the use of antiscorbutic vitamin. 
It is suggested that even though symptoms of scurvy in the pregnant 
guinea-pig are milder in degree, the animal’s death after parturition is, 
nevertheless, due to the inadequate intake of the antiscorbutic vitamin. 


The Food Requirements of Malnourished Infants with a Note on the 
Use of Insulin.— Marriott (Jour. Am. Med. Assn., 1924, 83, 600) points 
out that some infants fail to gain even when the nutritional require- 
ments have all been met. In these infants it is necessary to resort 
to means for increasing the capacity of the infant for utilizing food. 
The most effective means in his experience has been transfusion. He 
gives such infants repeated transfusions of matched citrated blood. 
The amount given at a transfusion is about 1 ounce of blood for each 
3 pounds of body weight. Very often an infant will begin to gain 
following transfusion, although the feeding is not changed. Besides 
oral methods of administering foods, the intravenous method may be 
used. Glucose can be given intravenously in a 20 per cent solution 
provided the injection is given slowly. The amount of the injection 
should be from 4 to 3 ounce of 20 per cent solution per pound of body 
weight. Glucose given in this way is only partly utilized, but if 
insulin is given at the same time better utilization of the sugar occurs, 
and a gain in weight of the infant is the result. Insulin is used in those 
cases because of the observation that diabetic patients on insulin treat- 
ment often gain in weight at a phenomenal rate, even when the food 
intake is not excessive. There would seem to be a good explanation 
for this observed fact. Marriott found that the best results were 
obtained when considerable amounts were given. He recommends the 
use of a 20 per cent solution of glucose containing 15 units of insulin 
per 100 ce. Such a solution has sufficient glucose to completely act as 
a buffer to the insulin. No bad results were observed. The injections 
may be given daily over an extended period. He found the results 
uniformly successful. A gain in weight nearly always occurs, even in 
cases where infection is present. The weight gained is not subsequentl) 
lost when the injections are finally discontinued. Marriott has not 
used this procedure routinely but has confined its use to the most 
extreme cases of athrepsia. 


Intestinal Obstruction in Children.—Lapp and Cur.er (Boston 
Med. and Surg. Jour., 1924, 191, 141) analyzed 88 cases of intussuscep- 
tion and 17 cases of obstruction from other causes. The youngest 
patient was three weeks old and the oldest was almost nine years of 
age; 66 patients were under one year of age; 2 cases of intussusception 
occurred as a sequel of appendectomy (1 of these occurred before the 
patient was discharged from the hospital, and the other two or three 
days after his discharge); 1 case occurred during an attack of diarrhea 
and 1 case followed purpura. In patients in whom the invaginated 
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bowel had not become so swollen and edematous that it could not be 
reduced the mortality was high but not excessive. In this series there 
were 72 such patients operated on; 14 patients died and 58 recovered, 
a mortality of 19.4 per cent. Among the remaining patients on whom 
resection or enterostomy was performed the mortality was very high. 
Of 9 cases in which resection and lateral anastomosis was performed 
S died. The 17 cases in which obstruction was due to other causes 
than intussusception there were 3 which were subsequent to operation 
for intussusception; 2 cases were the result of Meckel’s diverticulum 
hecoming adherent across the ileum; 1 child died and 1 recovered; 3 
children had obstruction during the first ten days of convalescence 
following operation for appendicitis with peritonitis; 3 cases, developed 
months after appendectomies with drainage, recovered by freeing the 
bands of adhesions; in 1 patient, from whom an enormous mesenteric 
cyst had been removed, obstruction resulted from a combination of 
narrowing the lumen of the bowel and adhesion of the appendix to the 
site of excision; there was | case of strangulation of a loop of ileum 
through a defect in the mesentery. In these 17 cases of obstruction 
from varied causes enterostomy was performed 6 times with successful 
outcomes in 5 instances. 


Intracranial Hemorrhage in the Newborn.—SHarpe and MAcLAIRE 
(Am. Jour. Obst. and Gynec., 1924, 8, 172) found that in 100 consecutive 
deliveries that 10 per cent of the babies showed in the spinal fluid 
evidences of intracranial trauma. In 4 cases the cerebrospinal fluid 


was bloody, and in 6 cases it was yellow, in only 4 of which it was 
possible to demonstrate red blood cells. The yellow spinal fluid of 
newborn infants is probably the result of transudation of the blood 
plasma when red blood corpuscles are absent, and due to minute hemor- 
rhages when red blood corpuscles are present. Of 4 cases of icterus 
neonatorum in this series only 1 had yellow spinal fluid. Early lumbar 
puncture is advocated in the absence of shock, not only for its diag- 
nostic value, but also for its therapeutic value in early cases of cere- 
bral hemorrhage and cerebral edema. Repeated spinal drainage at 
least every twelve or twenty-four hours is indicated, dependent on 
the size of the extravasation or the amount of cerebral edema as indi- 
cated on the spinal manometer. A modified subtemporal decompres- 
sion and cranial drainage should be advocated only when the lumbar 
puncture drainage fails. 
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scorbutic guinea-pig on a proscorbutic diet is on the average the same 
as that of the controls, even though the clinical and pathological pic- 
ture of scurvy is mild in the former and severe in the latter. It is sug- 
gested that probably the change in the picture of scurvy in the preg- 
nant guinea-pigs is due to the changed metabolic conditions produced 
by pregnancy, which either raise the resistance of the animal to infec- 
tions or enable it to economize in the use of antiscorbutie vitamin. 
It is suggested that even though symptoms of scurvy in the pregnant 
guinea-pig are milder in degree, the animal’s death after parturition is, 
nevertheless, due to the inadequate intake of the antiscorbutic vitamin. 


The Food Requirements of Malnourished Infants with a Note on the 
Use of Insulin.— Marriort (Jour. Am. Med. Assn., 1924, 83, 600) points 
out that some infants fail to gain even when the nutritional require- 
ments have all been met. In these infants it is necessary to resort 
to means for increasing the capacity of the infant for utilizing food. 
The most effective means in his experience has been transfusion. He 
gives such infants repeated transfusions of matched citrated blood. 
The amount given at a transfusion is about 1 ounce of blood for each 
3 pounds of body weight. Very often an infant will begin to gain 
following transfusion, although the feeding is not changed. Besides 
oral methods of administering foods, the intravenous method may be 
used. Glucose can be given intravenously in a 20 per cent solution 
provided the injection is given slowly. The amount of the injection 
should be from 4 to 3 ounce of 20 per cent solution per pound of body 
weight. Glucose given in this way is only partly utilized, but if 
insulin is given at the same time better utilization of the sugar occurs, 
and a gain in weight of the infant is the result. Insulin is used in those 
cases because of the observation that diabetic patients on insulin treat- 
ment often gain in weight at a phenomenal rate, even when the food 
intake is not excessive. There would seem to be a good explanation 
for this observed fact. Marriott found that the best results were 
obtained when considerable amounts were given. He recommends the 
use of a 20 per cent solution of glucose containing 15 units of insulin 
per 100 cc. Such a solution has sufficient glucose to completely act as 
a buffer to the insulin. No bad results were observed. The injections 
may be given daily over an extended period. He found the results 
uniformly successful. A gain in weight nearly always occurs, even in 
cases where infection is present. The weight gained is not subsequentl) 
lost when the injections are finally discontinued. Marriott has not 
used this procedure routinely but has confined its use to the most 
extreme cases of athrepsia. 


Intestinal Obstruction in Children.—Lapp and CurLer (Boston 
Med. and Surg. Jour., 1924, 191, 141) analyzed 88 cases of intussuscep- 
tion and 17 cases of obstruction from other causes. The youngest 
patient was three weeks old and the oldest was almost nine years of 
age; 66 patients were under one year of age; 2 cases of intussusception 
occurred as a sequel of appendectomy (1 of these occurred before the 
patient was discharged from the hospital, and the other two or three 
days after his discharge); 1 case occurred during an attack of diarrhea 
and | case followed purpura. In patients in whom the invaginated 
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howel had not become so swollen and edematous that it could not be 
reduced the mortality was high but not excessive. In this series there 
were 72 such patients operated on; 14 patients died and 58 recovered, 
a mortality of 19.4 per cent. Among the remaining patients on whom 
resection or enterostomy was performed the mortality was very high. 
Of 9 cases in which resection and lateral anastomosis was performed 
S died. The 17 cases in which obstruction was due to other causes 
than intussusception there were 3 which were subsequent to operation 
for intussusception; 2 cases were the result of Meckel’s diverticulum 
hecoming adherent across the ileum; 1 child died and 1 recovered; 3 
children had obstruction during the first ten days of convalescence 
following operation for appendicitis with peritonitis; 3 cases, developed 
months after appendectomies with drainage, recovered by freeing the 
bands of adhesions; in | patient, from whom an enormous mesenteric 
cyst had been removed, obstruction resulted from a combination of 
narrowing the lumen of the bowel and adhesion of the appendix to the 
site of excision; there was 1 case of strangulation of a loop of ileum 
through a defect in the mesentery. In these 17 cases of obstruction 
from varied causes enterostomy was performed 6 times with successful 
outcomes in 5 instances. 


Intracranial Hemorrhage in the Newborn.—SHArpPE and MAcLAIRE 
(Am. Jour. Obst. and Gynec., 1924, 8, 172) found that in 100 consecutive 
deliveries that 10 per cent of the babies showed in the spinal fluid 
evidences of intracranial trauma. In 4 cases the cerebrospinal fluid 
was bloody, and in 6 cases it was yellow, in only 4 of which it was 
possible to demonstrate red blood cells. The yellow spinal fluid of 
newborn infants is probably the result of transudation of the blood 
plasma when red blood corpuscles are absent, and due to minute hemor- 
rhages when red blood corpuscles are present. Of 4 cases of icterus 
neonatorum in this series only 1 had yellow spinal fluid. Early lumbar 
puncture is advocated in the absence of shock, not only for its diag- 
nostic value, but also for its therapeutic value in early cases of cere- 
bral hemorrhage and cerebral edema. Repeated spinal drainage at 
least every twelve or twenty-four hours is indicated, dependent on 
the size of the extravasation or the amount of cerebral edema as indi- 
cated on the spinal manometer. A modified subtemporal decompres- 
sion and cranial drainage should be advocated only when the lumbar 
puncture drainage fails. 
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1924, 82, 1909) discusses in a brief summary the enormous increase in 
the use of cosmetics, and the dermatoses definitely attributable to 
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them. He classifies the reactions produced under the head of the 
poisonous drugs contained in the preparations. Dermatitis from hair 
dyes containing as high as 23 per cent lead acetate and lead carbonate 
or “flake white” used in face enamels to give them a soft feel, and 
cases of lead line, lead palsy and gastrointestinal disturbances due to 
lead carbonate or flake white, are among the most important and 
serious intoxications. Mercurials are responsible for pigmentation, as 
in the pigmentation reported by Goeckerman as due to calomel in face 
creams, and for dermatitis from mercuric chlorid in bleaches, in which 
the drug is found sometimes in a concentration of 1 to 200. Most 
so-called “rice powders” contain no rice, and do contain large amounts 
of bismuth, responsible for occasional poisonings. Severe dermatitis 
with swelling of the eyelids is reported from the use of a hair tonic 
containing 1.06 grains of arsenious acid to the fluidounce. Wood 
alcohol was shown by Newcomb to be present in 20 of 66 toilet prepa- 
rations examined. Mild and occasionally severe dermatitis is pro- 
duced by depilatories. Paraphenylenediamin is one of the most grossly 
abused and common of the dermatitis-producing drugs. It is a common 
ingredient in hair and fur dyes, and produces a remarkably severe and 
intractable dermatitis. From February 13 to September 4, 1909, 32 
cases were reported to the American Medical Association alone. France 
Germany and Austria have prohibited the use of this drug entirely. 
Oxidation with hydrogen peroxid stops the action of the dye, but does 
not necessarily protect against the dermatitis. It has recently been 
marketed as an ingredient of eyebrow paints. The author has also 
seen examples of dermatitis of the face and neck traceable to the 
preparations now in use for sleeking down the hair. 


Bilirubinemia in Patients Treated with Arsphenamin.—ScHAMBERG 
and Brown (Jour. Am. Med. Assn., 1924, 82, 1911) report a series of 
studies of the bilirubin content of the blood in patients under treat- 
ment with arsphenamin. They find in confirmation of the findings of 
Chargin and Orgel, and of Greenbaum, that a bilirubinemia may follow 
the administration of the arsphenamin, but that it has no relation to 
the number of injections of the drug administered, and is apparently 
a matter of individual idiosyncrasy. They believe the van den Bergh 
method to be of practical value in determining the latent jaundice of 
patients under treatment, and note that it is preferable to examinations 
for bilirubenuria. MacCormack and Dodds (British Med. Jour., 1923, 
1, 1200) found that liver reserve is so great that the ordinary course 
of 8.7 gm. of neoarsphenamin has no significant damaging effects. 

Hexamethylene Dermatitis in the Rubber Industry.— Cronin (Jour. 
Am. Med. Assn., 1924, 83, 251) reports an occupational dermatitis 
affecting 60 workers in a rubber factory, which was traced to hexa- 
methylene which is used as a catalyzer in the vulcanization of rubber. 
The amount of the drug did not exceed 1 or 2 ounces in 100 pounds of 
rubber stock, yet severe and intractable cases were traced to the heel 
room where rubber heels were removed from the hot vulcanizing 
presses, and continued to appear for many weeks sporadically as the 
scrap rubber containing the drug was used up, even after the main 
supply had been cut off. As is usual in epidemic occupational derma- 
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toses, an infectious factor made itself manifest in the form of furuncles 
and abscesses in the affected workers. Local applications were not 
successful in controlling the situation. The itching of the dermatitis 
of arms and face was a conspicuous symptom. 


Chlorid Retention in Pemphigus.—Karramiscuew (Arch. f. Der- 
nat. u. Syph., 1924, 146, 235) maintains that chlorid retention with 
marked reduction of sodium chlorid in the urine, when associated with 
eosinophilia, is a valuable aid in the diagnosis of malignant pemphigus, 
especially at the stage when only mouth lesions are present. The 
electrical resistance of the skin in this disease is normal. 


Action of Silver Arsphenamin.—The following table which appears 
in a review in the British Journal of Dermatology (1924, p. 130) of an 
article by SatKe (Dermat. Ztschr., 1923, p. 349) deserves reproduction 
in view of the scarcity of tangible data on the actual comparative 
efficiency of the arsphenamins which are on the market today. The 
author is quoted as considering silver arsphenamin as an effective 
drug for the removal of clinical signs of syphilis but as inferior to 
original arsphenamin and mercury treatment in permanence of results. 
He observed 2 cases of argy ria after total doses of 15 and 16 gm. 
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The patients were all young women between the ages of fifteen and 
thirty years, and the two series were as nearly comparable as is reason- 


ably possible. 
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Natural Imunization in the Newborn.—Musse_Man (Am. Jour. 
Obst., July, 1924) gives the results of his observations on this subject 
in the Department of Obstetrics in the Yale School of Medicine. He 
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found that with one exception only, in all his experience, the maternal 
serum had a higher value in producing immunity than the serum of 
the newborn. In some cases the serum of the infant failed to show an) 
appreciable quantity of immunizing bodies; others have found that the 
newborn is independent of the mother for its antibodies. In examining 
infants prematurely born of mothers suffering from typhoid fever 
agglutinins were absent. Child born during the typhoid infection of the 
mother had a lesser immunizing value than those born of mothers who 
had typhoid fever just before pregnancy. When animals were immun- 
ized against typhoid and cholera during pregnancy, they gave birth to 
young having less agglutinin than the mother. Children born of tuber- 
culous women usually showed some antibody in the blood stream. The 
content of bacteriolvsins is higher in maternal serum than that of the 
newborn. The serum of the human mother possess a higher content 
of hemolysin than the serum of the child, which in many cases fails to 
show any appreciable quantity. So far as opsonins are concerned, the 
maternal and fetal serum seems of equal value, both diminish during 
the first days of life and increase spontaneously; in precipitins the 
maternal serum was always higher than that of the child. The anti- 
ferment action of the mother’s blood is greater than that of the new- 
born. It is difficult to harmonize all the findings reported by various 
investigators, it may be that placental transmission of antibodies 
depends upon the type of placentation, but it is interesting to note that 
from our clinical experience we find that if the mother has developed 
an infection such as typhoid fever or smallpox in the latter months of 
pregnancy, the child is more likely to show infection than if the disease 
had occurred in the early months of gestation. 


Syphilis as a Complication of Pregnancy in the Negro.— BarTrHoLo- 
MEW (Jour. Am. Med. Assn., July 19, 1924) analyzes his results in 
the study of 300 cases of syphilis in negro women. He describes 5 
cases in which the symptoms varied so greatly that a diagnosis was 
difficult. He is accustomed to study his cases by a roentgen-ray exami- 
nation of the fetal bones, microscopic examination of the placenta and 
a dark-field examination of material aspirated from the fetal liver. By 
this latter method he frequently detects spirochetes. In comparing 
the pregnancies of 100 non-syphilitic and 100 syphilitic patients with- 
out treatment and 100 syphilitic patients who received treatment, in a 
clinic where at least one-third of the patients are syphilitic, the syphilitic 
patients showed three times as many abortions and premature labors 
and seventeen times as many stillbirths as did those who were not syphil- 
itic. Among those patients receiving treatment before labor, the 
number of premature births was reduced one-half; there were one- 
third as many stillbirths; one-seventh as many abortions and one- 
ninth as many infant deaths up to ten days as in those patients who 
received no treatment. The treatment employed was the giving of 1.14 
gm. of arsphenamin and 0.04 gm. of mercuric salicylate, from seven 
months on to term. He believes that a dark-field examination on a sus- 
pension of liver tissue obtained at autopsy or aspirated from the liver 
is a valuable aid in diagnosticating syphilis in the infant. Its results 
agreed with the maternal Wassermann reaction in 70 per cent of the 
cases. 
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The Care of Patients in Private Practice and the Physician’s Respon- 
sibility. At a recent meeting of the British Medical Association (Brit. 
Med. Jour., August 16, 1924) in discussing the value of antenatal care, 
MacKenzie stated that a physician is not justified in accepting service 
for a confinement if the size of his practice, his other occupations or the 
state of health are to be made an excuse for his failure to carry out 
those measures of antenatal care, attendance during the actual con- 
finement and postnatal watchfulness which are in accordance with 
modern knowledge and hospital practice. He considers the responsi- 
hility of maternity practice greater than any other assumed by a 
physician. His practice has averaged 3700 visits and 2400 consultations 
yearly with 11,200 miles of traveling. The average number of con- 
finements yearly has been 77, a third of whom were primipare. His 
patients are the families of fishermen, farm laborers amd cottagers. In 
very few houses are there conveniences of any kind and water is brought 
from outside wells or pumps. Under these conditions he has tried to 
carry out antenatal care and modern practice. When engaged for a 
confinement he visits his patient, makes an examination thoroughly 
and instructs the patient carefully about the hygiene of pregnancy. 
He leaves with her a printed pamphlet and insists that samples of urine 
be sent regularly. He again sees his patient about the fifth month, con- 
firming his estimate of the period of pregnancy, measuring the pelvis 
and repeating his general examination. He explains the preparation 
for confinement and inspects the bed which the patient proposes to use. 
His last visit before confinement is a week before the expected time. 
Examination is repeated and especially to ascertain the presence or 
absence of descent and engagement. The success of this method has 
been to physician and patient most gratifying. In 680 confinements 
of which 224 were primipar, there has been no maternal death or infee- 
tion and 11 stillborn children. Of these 3 were monsters; 2 had spine 
bifida; there were 3 cases of eclampsia and 4 cases of antenatal albumi- 
nuria. Labor was premature in 13 and the placenta had to be removed 
manually in 14. The forceps was used in 212 cases and in 151 the peri- 
neum was repaired. Eighteen breech presentations and 4 shoulder 
presentation were included. His preparation for actual confinement 
is thorough cleanliness, the emptying of the patient’s bowels and 
bladder and an efficient nurse in attendance. Lysol, a pound package of 
cotton and two deep basins are provided. The bed is supported by 
boards slipped under the mattress which is covered with thick brown 
paper or water-proof sheeting. When labor starts a dose of castor oil 
is taken followed by a copious enema. With these simple methods his 
practice has been satisfactory to his patients and to himself. 


Maternity Work Among Soldiers’ Wives.— Moss (Brit. Med. Jour., 
August 16, 1924) reports his results in attending confinements among 
soldiers’ wives in the hospital at Aldershot. There were 1850 cases 
and only 4 who had not attended the antenatal clinic. Among those 
who had received antenatal care, there was 1 death from pulmonary 
embolus on the seventh day which followed septic infection in a case 
of perineal laceration and forceps delivery. If officers’ wives are 
included; there were over 2000 confinements with 1 death among those 
who received antenatal care. There were 2 deaths of patients admitted 
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in a dying condition, 1 from advanced disease of the heart, the other 
from antepartum bleeding. There was no difficulty in conducting 
antepartum examinations or care, as patients welcomed such attention. 
Among the cases were 8 Cesarean sections, 2 for placenta previa, | 
for tumor in the cervix and 1 for fibroid in the uterine wall. The others 
were for contracted pelvis. Three cases of eclampsia with fits recovered. 
Several women had threatening symptoms, but did well with care. 
The forceps was used in about 7 per cent of the cases. The writer is 
especially impressed with the value of external version. This he per- 
formed in 54 cases of breech presentation without using anesthesia. 
He recognizes the fact that this manipulation may cause accidental 
hemorrhage by a separation of the placenta. In 3 cases the fetal legs 
were extended and version failed. One case where the fetus weighed 
24 pounds, was mistaken for twins. The child was delivered stillborn 
and the mother had some laceration. In the last four years there were 
no cases of sepsis. Before that there were 3 cases where the blood was 
sterile, but the discharge from the genital traet contained bacteria 
These recovered after treatment by swabbing out the uterine cavity 
with | to 500 acriflavine solution. The writer lays stress upon examin- 
ing the outlet of the pelvis in all patients pregnant for the first time. 
His antenatal equipment consists of a pelvimeter, stethoscope, urine- 
testing outfit, blood-pressure outfit and rubber gloves. In discussion 
upon the general subject of antenatal care, Adamson, of Leeds, spoke 
of experience in 4958 patients in private practice and among those 
working in factories during the recent war. Among the factory workers, 
there were 40 confinements with an average of 39 living children. Some 
of these women had difficult and unsuccessful labors previously. It 
was customary in these cases to examine the vaginal secretion and also 
to make a Wassermann test of the blood. Among the hospital popula- 
tion of Leeds rickets is not uncommon. Cesarean section is often neces- 
sary. The toxemia of pregnancy is very common and many cases are 
brought in neglected and in serious condition. Placenta previa is 
common and these cases frequently are neglected in the early stages. 
The type of syphilis seen among these patients was mild. Bourne urged 
that hemorrhage before labor in late pregnancy where the presenting 
part is not engaged should be regarded as placenta previa and pregnancy 
ended as soon as possible. Where the head was engaged, if the patient 
had albuminuria or edema, the treatment should be rest, dieting and 
sedatives. Johnstone of Edinburgh recalled Ballantyne’s work in this 
connection. To illustrate its success, he reported 58 cases of albumi- 
nuria admitted for treatment of whom only one developed eclamptic 
fits. He thought pelvimetry valuable and employed vaginal examina- 
tions to measure the outer conjugate. To bring on labor he used qui- 
nin, castor oil and pituitrin. If this method failed, he used bougies. 
Others drew attention to the fact that vaginal examinations can be 
safely omitted in most cases and that regulation of diet can be employed 
where in previous pregnancies the child has been overdeveloped. The 
value of antenatal clinics and staffs was illustrated by the reports of 
five hundred and fifty of these clinics. The trend of the papers and 
discussions was to emphasize the value of antenatal care in connection 
with hospital confinements. Antenatal clinics should be in charge of 
obstetric specialists and those who have had considerable experience. 


OBSTETRICS 


The Value of Blood Chemistry in Pregnancy.—Irom the laborator- 
ies of the Naval Medical School at Washington, BUNKER and MENDELL 
Jour. Am. Med. Assn., September 13, 1924) report studies in the blood 
chemistry in pregnancy in 52 patients. Between the second and third 
months there were only six tests made, but for each of the succeeding 
months there were from nine to twenty. A chart is given of the monthly 
average of a normal fetal growth showing the various elements in excre- 
tion. A detailed table is also published giving the findings in normal 
cases. The writers have found variations in considerable quantity 
among many of the patients observed. In normal cases the curves of 
uric acid and cholesterol are almost parallel. This latter substance 
possesses antitoxic properties, so that its presence is a preventative, 
quite counter-balancing the toxicity produced by uric acid. From this 
a practical application suggests itself, that a diet rich in cholesterol 
during the latter part of pregnancy would be advisable, especially in 
cases showing a tendency to toxemia. Experiments made in the pro- 
duction of cholesterol by certain fats show that cream, butter, mush- 
rooms, egg-yolks, alligator pears, oatmeal, salmon, black bass, olive 
oil, cod-liver oil and other fats increase the quantity of cholesterol. The 
last reading in these substances was in a patient at six months who 
subsequently had a long labor, developed sepsis and made a tedious 
and complicated recovery. The pathologic cases comprise 17, varying 
from mild toxemia to convulsions with coma. There were 5 cases of 
eclampsia in which the chemical examination of the blood gave findings 
within normal bounds. A follow-up report shows that these patients 
had no kidney improvement on their recovery. In 1 case admitted at 
term in convulsions, blood was obtained within less than one hour of a 
convulsion. Mother and child recovered and subsequently went 
through normal pregnancy and labor. In a suk. juent pregnancy 
she was admitted again to hospital at eight months in convulsions 
with normal blood findings. The patient died. At autopsy the pathol- 
ogist reported the liver changes typical, with acute terminal nephritis, 
In the nephritic toxemia blood chemistry showed nitrogenous retention 
of varying degree and in these cases a kidney lesion persisted to some 
extent. Nephritic cases with high blood-pressure showed retention 
of nitrogen with high uric-acid content. In the nephritic cases the 
cholesterol values are uniformly high. When the average findings in 
these cases are studied, it is interesting to observe how little difference 
there is between charts of normal cases and eclampsia, and what a wide 
difference there is between eclampsia and nephritic toxemia. Where 
eclampsia was pronounced the blood chemistry was practically normal. 
Where toxemia was the important feature without convulsions, there 
was decided nitrogen retention. On this finding the writers divide 
their cases of toxemia into eclamptic and nephritic toxemia. They 
realize that their number of cases is comparatively small, but they 
believe that the results are of wide interest. The reviewer would call 
attention to the fact that it has long been recognized that eclamptic 
convulsions are a conservative process and tend—if they are not in excess 

toward the patient’s recovery. Convulsions cause relaxation of the 
bloodvessels, often perspiration, a discharge of urine and feces and 
frequently bring about labor. The fact that patients sometimes recover 
after many convulsions and others die quickly who have none illustrates 
these facts. 
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AND 


FRANK B. BLOCK, M.D., 


INSTRUCTOR IN GYNECOLOGY, MEDICAL SCHOOL, UNIVERSITY 
OF PENNSYLVANIA, PHILADELPHIA, 


Surgical Treatment of Uterine Prolapse.— The operative treatment 
of uterine prolapse has always been far from standardized, and the 
results of any method of treatment have all too frequently been dis- 
couraging. Some men are most enthusiastic about a certain operation, 
perhaps their own invention, while others will almost swear by an 
operation based upon entirely different principles and yet both groups 
will have some good results and also some very poor ones if they take 
the trouble to follow their cases over a period of a few years. Under 
these circumstances there should be some value in obtaining the opinion 
and advice of a man who has had many years’ training in gynecological 
surgery and has tried many of the numerous operations devised for 
the cure of this distressing condition. Such a man is MEYER (Med. 
Jour. Australia, 1924, 1, suppl. 177), who is consulting surgeon to the 
Women’s Hospital in Melbourne. If the patient is in the child-bearing 
period the first object is to restore the uterus to its normal position, 
to maintain its natural freedom of motion, to repair all weakness amd 
injury of the pelvic floor; in other words, to restore conditions for a 
favorable pregnancy and delivery. In the first degree of descent which 
has followed on childbirth there has been injury to the perineum, more 
or less stretching and tearing of the levator ani muscles, the recto- 
vaginal and vesicovaginal fascie. Perineorrhaphy with strengthening 
of the anal sphincter and anterior colporrhaphy are essential in every 
case. Even with a very small cystocele it is wise to anticipate an 
increase and to correct it. In a considerable proportion of cases with 
a moderate degree of descent of the uterus colpoperineorrhaphy and 
anterior colporrhaphy will give the uterus back its natural support and 
preserve its fitness for childbirth. If there is a tendency to backward 
displacement the reconstruction of the pelvic floor will in most cases 
correct that tendency. When there is any doubt about the matter 
the author makes a small abdominal incision and plicates the round 
ligaments. He has given up the Alexander operation after a long 
experience with it. In the second degree of prolapse, after repair of 
the pelvic floor, if the round ligaments are firm and allow of a fair 
length of shortening, he performs anterior plication; one fold of each 
ligament is fastened to the anterior surface of the uterus and the two 
ends of the free loops are sutured together, thus combining a forward 
and a suspensory pull. His second choice in this type of case is the 
Gilliam operation. Its simplicity appeals to him, but he has never 
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quite satisfied himself that the pregnant uterus under the altered 
condition of the pull of the implanted round ligaments could be relied 
on to maintain the normal anteposition which makes for normal deliv- 
ery, and he believes that occipitoposterior positions occur frequently 
after this operation. In cases of third degree prolapse (procidentia), 
where the broad ligaments are nearly always relaxed from the long- 
existing drag, an excellent result is obtained by taking in the slack 
of each broad ligament and folding it posteriorly to the posterior 
surface of the uterus. The operation is very simple, the chief point to 
observe being the avoidance of the ovarian vessels, below which the 
sutures into the ligaments make their initial pass. Along with this a 
simple single surface to surface fold of the round ligament completes 
a measure which gives both elevation and direction to the uterus. 
After the menopause, unless some chronically enlarged-or degenerate 
prolapsed uterus makes hysterectomy imperative, the author does a 
wide anterior and posterior colporrhaphy and perineorrhaphy supple- 
menting it with either a Gilliam operation or a ventrofixation. In the 
event of a supravaginal hysterectomy the cervical stump is sutured to 
the ends of the broad ligaments. 


High Voltage Roentgen Therapy of Cancer.— The new high voltage 
method of applying the roentgen-ray to cases of uterine cancer, which 
was introduced in Germany a few years ago was heralded as a very 
distinct advance in this field and was quickly followed by the roentgen- 
ologists in this country. Sufficient time has now elapsed since the 


introduction of this method for some definite statement as to whether 
it has proved to be all that it was heralded. It is of very great interest 
therefore to review an article by Heriy (Jour. Radiol., 1924, 5, 71 

based upon his personal observations and experiences during an exten- 
sive recent tour of most of the European medical centers and in which 
he quotes the views of many of the leaders in this field. He empha- 
sizes that roentgen-rays do not directly kill the cancer cells, but they 
have a destructive action on all cells and when intensive radiation is 
given it will damage connective tissue, which must be regarded as a 
barrier to the cancer cell, and injury to it opens a breach in the protec- 
tive wall, allowing an invasion of the cancer cells that are left unaf- 
fected by the rays. Since carcinomas are of different types and degrees 
of malignancy, not always distinguishable by the microscope, how 
can the same method of treatment and the same dose produce curative 
effects in all cases? Therefore a standard “carcinoma dose” of roent- 
gen-rays cannot be established biologically. There is no unimpeach- 
able proof that insufficient raying stimulates tumor growth. From 
the evidence at hand, the author states that there seems to be no 
reason why the old machines, as commonly used in this country for 
therapy, with increased distance, filtration and time, will not produce 
as good results as the high voltage apparatus introduced by the Ger- 
mans. Intensive high voltage raving damages the normal tissues and 
damage to the endocrine glands reduces the general resistance of the 
patient and by itself even may lead to death. The condition of the 
organism in general cannot be neglected in seeking indications for 
roentgen-ray theraphy, and it should be remembered that undernour- 
ished and cachectic individuals are roentgen-refractory. 
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Treatment of Chronic Gonorrhea in the Female. — Any logical 
method of treatment of chronic gonorrhea in the female necessitates 
the removal of the infection from the cervix, Bartholin’s glands and 
Skene’s glands. Since we are dealing with complicated glandular tis- 
sues, SHUTTER (Wisconsin Med. Jour., 1924, 23, 69) believes that this 
can be best accomplished by their destruction with the cautery. In 
the case of the cervix this is usually done without anesthesia by the 
introduction of a small nasal cautery tip as far upward as the internal 
os. The current is connected and the tip drawn outward to the exter- 
nal os. If the vaginal mucosa is not touched by the heated instru- 
ment almost no pain is felt. One or two linear cauterizations are 
made and the operation is repeated several times at intervals of about 
two weeks. Erosions and Nabothian cysts respond readily to cautery 
applications. All patients are advised to keep the cervical secretions 
removed by the use of a daily douche. Moderate hemorrhage follow- 
ing cauterization is not infrequent and patients should be reassured 
against alarm. Novocain infiltration of the surrounding tissues is 
necessary before cautery destruction of the paraurethral glands, using 
a 2 per cent solution. The ducts are exposed with hair-pin probes and 
the fine cautery tip is then placed on the floor of the urethra and the 
ducts laid open throughout their entire length. While cautery destruc- 
tion of the Bartholin glands and ducts is not difficult under local anes- 
thesia, the area remains painful and tender for some time. Excision 
of the entire structure with the knife is simple, more effective and the 
postoperative course more satisfactory. The above routine has been 
more satisfactory to the author than any other measures previousl) 
employed. Chronic cases have yielded continued negative smears 
after from three to ten weeks. Where results have been poor careful 
reéxamination of the three possible foci has usually revealed the bac- 
terial source. In several cases it has been impossible to obtain negative 
smears from the cervix because of the coexistence of chronic tubal 
infection. All patients are advised to remain quiet during the men- 
strual periods following cauterization, and because of the danger of 
extension of the disease treatment has seemed inadvisable for two or 
three days before and after menstruation. 
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Deaths among Taxpayers and Non-taxpayers of Income Tax, Provi- 
dence, 1865.—Cuapin (Am. Jour. Pub. Health, 1924, 14, 647) states 
that in a city of over 50,000, in 1865, the death-rate in the families 


HYGIENE AND PUBLIC HEALTH 


of income taxpayers was less than one-half what it was among the non- 
taxpayers. This was not due to difference in age distribution nor to 
parent nativity. Though the figures for different causes are too small 
to warrant definite conclusions, or to permit further detailed study, 
they are certainly suggestive and warrant further investigation along 
these lines. However, one uncertainty common to such studies is 
minimized. An income tax seems to be a far better means of segre- 
gating persons of good economic status than do geographical distribu- 
tion, number of servants or number of rooms in the house. When we 
have definitely determined the incidence of different causes of death 
on the two classes we will be prepared for what should be of great value, 
namely a study of the habits of life and of the environment which 
make for the longevity of the well-to-do. 


Results in the Treatment of Congenital Syphilis.—IForpyce and 
Rosen (Arch. Dermat. and Syph., 1924, 9, 355) have studied the results 
of prenatal treatment upon congenital syphilis. They have learned 
to be guarded in their opinion of the results of the Wassermann test 
on the blood from the umbilical cord. A long period of observation 
has shown that a positive Wassermann reaction at the time of delivery 
is not always evidence of syphilis in the infant, nor is the negative an 
indication that the child has escaped the infection. In the absence 
of clinical signs of the disease greater reliance should be placed on 
routine tests taken a week or ten days after birth, and thereafter every 
four weeks up to the age of six months. The interval may be length- 
ened to three months until the infant is two years of age, after which 
time an effort should be made to keep the child under observation for 
semiannual examinations for an indefinite period. If, at the end of 
two years the child has continued to have negative reactions in the 
blood and the spinal fluid, and is negative clinically, in all probability 
it is free from syphilis. The success of prenatal treatment depends on 
the duration of the infection, early administration of treatment and 
the amount tolerated. Microscopical examination of the placenta may 
prove of greater value in determining a latent infection than the result 
of the Wassermann reaction on the blood from the umbilical cord or 
from the veins during the early months of life. Occasionally cases of 
active syphilis with a negative serology are seen. Clinical manifesta- 
tions must always take precedence over laboratory findings. The 
prognosis of congenital syphilis depends on the amount of prenatal 
treatment, the physical condition at birth, the severity of the infection, 
whether visceral, cutaneous or neural involvement is present, the time 
treatment is begun, the type of treatment and the toleration to 
treatment. 


The Cause of Foot-and-mouth Disease.— A rare example of a reward 
for steadfast concentration on one problem by one man is to hand in 
the news that the virus of foot-and-mouth disease has at last been 
isolated by Pror. Paut Froscu, Professor of Dietetics and Bacteriology 
in the Konigliche Tierarztliche Hochschule in Berlin, working in con- 
junction with Proressor Daumer (Lancet, 1924, 206, 962). More 
than twenty years ago the author, working with Léeffler (Jour. Comp. 
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Pathol., 1899, 12, 79) discovered that a filtrable virus was responsilb| 
for foot-and-mouth disease. The author has worked at this subject 
with persistent diligence ever since, and at a meeting of the Berlin 
Microbiological Society, April 7, 1924, he was enabled to announc: 
the discovery of a tiny bacillus which he has isolated and from which 
he has been able to reproduce the disease after thirteen subcultures. 
The organism is only 0.1 micron long in suitable solid medium, of the 
diameter of a red blood corpuscle, that is, 7 to 8 microns. This bacillus 
the two workers generously propose to name Léeffleria nevermanni. 


The Soluble Specific Substance of Pneumococcus— HeIDELBERGER 
and Avery (Jour. Exper. Med., 1924, 40, 301) have improved the 
method for the concentration and purification of the soluble specific 
substance of pneumococcus. Highly purified specific substance of 
Type II pneumococcus of polysaccharide nature was recovered essen- 
tially unchanged after precipitation by immune serum, by urany!] 
nitrate, by basic lead acetate or by safranine. Marked chemical 
differences exist between the specific substances of Type II and Type 
III pneumococcus, although both react as polysaccharides. The 
weight of evidence is considered to be in favor of the view that the 
specific substances of pneumococcus Types II and IIT are actually 
polysaccharide. The authors discuss the immunological significance of 
the foregoing view. 


The Catalytic Action of Minute Amounts of Copper in the Destruc- 
tion of Antiscorbutic Vitamin in Milk.— Hess and Wernsrock (Jour. 
Am. Med. Assn., 1924, 82, 952) state that the antiscorbutie vitamin is 
readily destroyed by oxidation, especially when the oxidative process 
takes place in association with heat. This sensitiveness leads to a 
partial loss of this factor in the process of pasteurization. The gradual 
decrease of vitamin in the course of the “aging” of foodstuffs, such as 
vegetables, is to be interpreted in this way. Catalysis greatly increases 
the velocity of oxidation and thus furthers the destruction of this 
vitamin. <A series of animal experiments demonstrated that when as 
little as 2.5 mg. 6f copper per liter, 2.5 parts per 1,000,000, were added 
to milk the antiscorbutic vitamin was appreciably reduced in the 
course of heating. Although copper does not go into solution to this 
extent in the course of well-supervised pasteurization, such contamina- 
tion readily occurs when the equipment is not in good repair or well 
cared for. The risk is still greater in the process of condensing milk. 
A similar danger exists with regard to the contamination of butter and 
cream. The importance of copper in relation to these dairy products 
lies in the fact that we are largely dependent on them for our quota 
of the fat-soluble (vitamin A), and that this vitamin is also highly 
sensitive to the destructive action of oxidation. The circumstances 
may be the same in relation to other foodstuffs rich in one or both 
of these nutritional factors, for example, the green vegetables. At 
present contaminations of food with copper or other metals are judged 
by the standards of toxicology. This criterion is manifestly inadequate, 
for even non-toxic traces of these substances suffice to bring about the 
catalytic destruction of the vitamins. 
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Deaths and Disabilities from Heart Disease.— Herrron (Am. Jour. 
Pub. Health, 1924, 14, 652) states that heart disease causes more deaths 
and more disability than any other disease. Heart disease is due to an 
infection. Infections are more easily contracted by exposure when in 
a condition of undernourishment, or of fatigue, or when resistance is 
lowered by an unduly prolonged spell of cold or of hot weather. The 
danger of infection is greatest in children. Many of the infections 
which cause heart disease enter the blood stream from diseased tissues 
in the mouth and nose. All diseased tissues in the mouth can be 
removed without danger and without damage to the general health, 
and with marked improvement and increased safety. All infections 
should be avoided by avoiding contact with the sick or by active 
immunization. Heart disease does not always show itself by symp- 
toms which call attention to the heart. Attention to the details of 
personal hygiene is a protection against heart disease. No person 
knows whether he is sound or not without frequent health examinations. 


Recent Investigations of Absorption and Excretion of Lead in the 
Organism.— Aus, Minot, FarrHALt and ReznikorrF (Jour. Am. Med. 
Assn., 1924, 83, 588) say that lead is absorbed more rapidly through 
the whole respiratory tract than through the gastrointestinal tract. It 
is carried in the blood stream as a phosphate. Lead is stored in the 
calcareous portion of the bones. Damage results only when lead is 
being transported after absorption or following release from the bones. 
In active plumbism lead is distributed more widely through the body 
than in the chronic inactive form of the intoxication. The adminis- 
tration of acids or alkalis, particularly when associated with a low cal- 
cium intake, accelerates the release of lead and its excretion. A 
positive calcium balance in the body favors retention of lead in the 
bones. 


Persistence of Inspired Bacteria in the Lungs of Alcoholized Mice. 

STILLMAN (Jour. Exper. Med., 1924, 40, 353) states that when mice 
are exposed to an atmosphere containing certain bacteria in the form 
of a fine mist, the bacteria may be recovered from the deeper respira- 
tory passages. Pneumococci which have reached the lungs of normal 
mice as a result of this procedure usually disappear within a few hours 
and give rise to no generalized infection. In mice intoxicated with 
alcohol, on the other hand, pneumococci persist in the lungs for a 
longer period and fatal septicemia frequently follows. Hemolytic strep- 
tocoeci and Bacillus influenzee generally persist in the lungs for about 
twenty-four hours. In intoxicated mice these organisms do not dis- 
appear so rapidly from the lungs and generalized infection is much 
more frequent. The experiments yield no evidence as to how alcoholic 
intoxication renders the lungs more permeable to inspired bacteria. 


Typhoid Fever and Ice.—QOwing to the fact that ice purifies itself 
in the process of freezing, typhoid fever has rarely been traced to the 
ice supply. In fact, very few instances are on record in which ice has 
been accused, and in these instances the evidence is far from satis- 
factory. Special interest therefore attaches itself to the report of an 
outbreak of typhoid fever due to infected ice. The outbreak, which 
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occurred in Elmira, N. Y., during the summer of 1923, included 37 
cases. Conway (Am. Jour. Pub. Health, 1924, 16, 574) believes that in 
view of the facts presented there seems little doubt that the outbreak 
of typhoid was directly due to the consumption of the superficial layer 
of natural ice, harvested from the heavily polluted Chemung River, 
even though stored, as it was, for a period of from five to six or possibly 
seven months. He also warns against the use of iced drinks chilled 
with ice harvested from polluted sources, even though subject to 
several months’ storage. 


Effect of Fatty Acids on the Resistance of Mice to Transplanted 
Cancer.— Nakanara (Jour. Exper. Med., 1924, 40, 363) declares that 
sodium oleate, oleic acid, linolic acid and linolenic acid injected into 
mice in suitable amounts induce a material increase in the resistance 
against subsequent transplantation of cancer grafts, although they fail 
to exert so marked an influence or cancer grafts already in place. 
Sodium palmitate and sodium stearate, on the other hand, do not pro- 
duce immunity, at least in the amounts employed in the present study. 


Immunity in Rocky Mountain Spotted Fever.— Connor (Jour. Im- 
munol., 1924, 9, 269) contrasts the behavior of the virus in the tick 
and in laboratory animals. He states that the fact that there are so 
few organisms in the blood may be the reason why the virus in this 
situation is not amenable to attenuation. In tick tissues and in the 
tissues of guinea-pigs the virus may be attenuated by drying in the 
cold, and after keeping for from five to thirty days at a below zero tem- 
perature the tissue is no longer virulent, but will produce immunity. 
The most effective method of using combinations of virus and immune 
serum seems to be where virus is given in rather large dose and allowed 
to grow for twenty-four hours when a dose of serum is given to stop 
the infection. Another method which is successful under limited 
conditions is the giving of large doses of mixtures of virus and serum. 
An immunity may be achieved which equals that following an attack 
of the disease. The same mixtures heated to 60° for twenty minutes 
have been ineffective. The virus-serum mixtures are applicable for the 
present to guinea-pigs only. It is questionable whether the same 
amount of immune serum which will protect a guinea-pig will do the 
same for a larger animal. A virus that is much more concentrated 
is desirable, and one that may be calculated as to its minimum infec- 
tious dose prior to administration. The fact that immunity depends 
only on the amount of virus given is brought out, the immune body 
having nothing to do with the production of immunity in another 
animal. 


Notice to Contributors.—All communications intended for insertion in the 
Original Department of this JourNAL are received only with the distinct under- 
standing that they are contributed exclusively to this JoURNAL. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this JourNAL, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, providing the request for them be written on the manuscript. 

All communications should be addressed to— 

Dr. Joun H. Musser, Jr., 262 S. 21st Street, Philadelphia, Pa., U.S. A. 
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Carbon Dioxide 
in Roasted Coffee 


N THE course of his three “At this point it may be desir- 


er . + os able to point out a few facts rel- 
years’ Scientific Coffee ative to the part carbon dioxide 
Research, recently completed, plays in the economy of nature in 
Professor Samuel C. Prescott order to dispel or counteract the 
made many interesting discov- thought that this gas is only the 


result of objectionable processes 
eries. Physicians will be espe- 214 therefore harmful. 


cially interested inhisremarks was that ( 
about carbon dioxide— carbon dioxide was a poison. We 


‘When a mixture of ground now know that such is not the case; 
roasted Coffee and water is brought in fact, that without this gas the 


to the boiling point, a vigorous building up of sugar and other food A 
ebullition takes place. While be- substances in nature would be im- 
ginning at lower temperature this possible. a 

obvious effervescence becomes “Carbon dioxide tends to restrain 

marked at a temperature of about the action of many kinds of micro- the ; 


96 degrees to 98 degrees C. and organisms in foods, and to prevent 
continues for from one to two min- the undesirable oxidations of cer- | 
utes, the temperature never rising oe types of fats, and is therefore 
above 102 degrees C. A gas is Of large and growing importance itin; 
given off. in the preparation and preserva- 


tion of many food materials. atre 
“Examination showed that this 
as consisted almost entirely of Grinding Coffee results in a 
gas : marked loss of carbon dioxide. The 
carbon dioxide, but that minute 


: finer the grind the greater the loss. 
amounts of other gases, sometimes This is due to the mechanical 


with the characteristic disagree- breaking up of the structures in 
able odor of decaying vegetable which the gas is absorbed. 
matter, are present, as well as “Coffee in the bean loses its car- are 
traces of aromatic compounds of a pon dioxide and its freshness much 
distinct almond odor. less rapidly than ground Coffee 

“Further examination showed “Coffee retains its good quality 
very small quantities of carbon Jongest in those containers which 7 
monoxide, presumably absorbed by prevent loss of carbon dioxide. 
the bean during the roasting proc- “Carbon dioxide in Coffee is 
ess. Forall practical purposes, how- desirable from the standpoint of 
ever, the gas may be regarded as_ keeping quality and the retention 
almost exclusively carbon dioxide. of flavor and aroma.” 


A complete copy of Professor Prescott’s address on 
the results of his three years’ Scientific Ceffee 
Research will be mailed to physicians on request. 


Joint Coffee Trade Publicity Committee, 64 Water Street, New York, N. Y. 
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Constipation in Pregnancy 


As you know, at least half the cases 
subject to constipation due to pres- 
sure of the uterus and loss of tonicity of 
the abdominal walls. Consequent strain- 

t stool leads to hemorrhoids. 
Lesions accompanying eclampsia, vom- 
in pregnancy and acute yellow 
atrophy of the liver are all influenced 
bowel conditions. Furthermore, toxins 
constipation put an additional 

strain upon the kidneys. 

The health of both mother and child 
are jeopardized by the indiscriminate use 
f catharses. Saline catharses deplete the 
system of body fluids and are particu- 


harmful in pregnancy. Cathartics 


which act through initiating peristalsis 
may even lead to abortion. 

A lubricant is the best peristaltic reg- 
ulator during pregnancy, according to a 
prominent gastro-enterologist. It does 
not upset digestion and acts both locally 
and generally in the intestine. 

Nujol, the ideal lubricant, is the 
therapeutic common denominator of all 
types of constipation. Microscopic ex- 
amination shows that too high a viscosity 
fails to permeate hardened scybala; too 
low a viscosity tends to produce seepage. 
Exhaustive clinical tests show the vis- 
cosity of Nujol to be physiologically cor- 
rect and in accord with the opinion of 


leading medical authorities. 


Nujol 


REG. U.S. 


PAT. OFF. 


For Lubrication Therapy 


Made by NUJOL LABORATORIES, STANDARD OIL CO. (New Jersey) 
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Leaves from a 


DIGITALIS 
NOTE BOOK 


No. XII 
By. F. A. Upsher Smith, Ph. C. 


DOSAGE 


The two most essential points about the use of Digitalis are: 


(1) The preparation must be uniformly potent. 
(2) An adequate dose must be given. 


The high potency of the ‘‘Upsher Smith” Tincture and Capsules of 
Digitalis has been established from coast to coast. Leading cardi 
ologists throughout the United States have learned to depend upon th 
“Upsher Smith” Digitalis products, which have never failed. 


Regarding dosage, the past ten years have been fruitful of results 
leading clinicians having insisted upon the following method of pro 
cedure :—to push the drug until the patient is fully digitalized. 
signs of digitalization are nausea or vomiting; fall of heart rate to or 
below 60 a minute; the appearance of frequent premature contractions 
or of definite heart-block, or of marked phasic arrhythmia, or o! 
coupled rhythm. 


These are the indications for stopping the administration of Digitali 
either permanently or temporarily. 


For a patient weighing 140 pounds, the average amount required for 
full digitalization is 20 Capsules Folia-Digitalis ‘‘Upsher Smith” or 
13 mils (200 minims) of Tincture of Digitalis ‘‘Upsher Smith.” 


The medical profession is offered this potent ‘‘ Upsher Smith”’ Digitali 
standardized by the Hatcher cat method, in two forms: 


Capsules Folia-Digitalis (Upsher Smith), 1] gr. of the purified leai 


or one cat unit in each. In bottles of 24, 500 and 1000 Capsules. 


Tincture Digitalis (Upsher Smith), U.S. P. formula, one cat unit ir 
ten minims. In one-ounce bottles only. 


Let us send you a trial package and arrange with your pharmacist and hospital 
to supply your patients with these active products of Foxglove Farm 


Upsher Smith, Inr. 


720 Washington Minn. 
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cAn Invitation to ‘Physicians 


Physicians in good standing are cordially invited to visit the Battle Creek Sanitarium and 

pital at any time for observation and study, or for rest and treatment. 

Special clinics for visiting physicians are conducted in connection with the Hospital, Dis- 
ensary and various laboratories. 

Physicians in good standing are always welcome as guests, and accommodations for those 
ho desire to make a prolonged stay are furnished at a moderate rate. No charge is made 

physicians for regular medical examination or treatment. Special rates for treatment and 
nedical attention are also granted dependent members of the physician's family. 

An illustrated booklet telling of the Origin, Purposes and Methods of the institution, a copy 
fthe current ‘MEDICAL BULLETIN,” and announcements of clinics, will be sent free upon 
request. 


THE BATTLE CREEK SANITARIUM Room 221 Battle Creek, Michigan 


Tonic Arsenic Therapy 
By Painless Injections 


SOLARSON 


Trademark Reg. US, Pat. Of. 


Brand of CHLORARSENOL 


Superior to cacodylates because of greater uniformity and 
reliability of action. Despite its high arsenic percentage is 
virtually non-toxic in medicinal doses. 


INDICATIONS: Anemia, Chlorosis, Tuberculosis, 
Malaria, Neuroses, Chorea, Leukemia, 
and Cutaneous Diseases. 


HOW SUPPLIED: |n ampules of 1.2 c. c., boxes of 10. 
Pamphlet on Application 
WINTHROP CHEMICAL COMPANY, Inc., 117 Hudson St., New York, N, Y. 
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THE STANDARD 
LOESERS INTRAVENOUS SOLUTIONS 


MAD CERTIFIED 


NTRAVENOUS MEDICATION 


SAFE PRACTICAL 
veel Original research, long association, and 
service, have indelibly and inseparably 
66 Ad 
stamped the name “Loeser” on the subject 


of intravenous solutions. 


‘‘Loesers” on intravenous solutions, like 
“Sterling” on silver, is a guarantee of quality. 


Loeser’s Intravenous Solutions 
ARE THE 
Standardized, Certified Solutions 


Desc: ‘(ptive Literature and The “Journal of Intravenous Therapy” 
will be sent to any Physician on request 


NEW YORK INTRAVENOUS LABORATORY 
100 West 21st Street New York, N. Y. 


Producing ethical intravenous solutions for the medical profession exclusively 


Calcium Calcium glycerophosphate espec- 
ially in the acid state, is unequalled 


A bsorption for promoting calcium metabolism. 


It is rapidly absorbed and assimilated, 


and unlike calcium chloride does not 


cause gastric irritation on continued use 


SMITH, KLINE 
& FRENCH CO. 


105-115 N. 5th St., Phila., Pa. a peculiarly soluble and absorbable 


Established 1841 form. 


Manufacturers of 
Eskay's Food 


contains calcium glycerophosphate 1n 
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ORGANOTHERAPY 


can be effective only through the use of de- 
pendable endocrine products. A proper man- 
ufacturing process is absolutely indispensable. 


“* * * every link in the manufacture of the glandular 


substance plays a vital part in its future therapeutic value, 
every stage in its production counts in its efficiency. It 
may become either a dangerously potent weapon or an inert 
mass.’ — (“‘Our Problems in Endocrinology,” Jacob Gut- 
man, M.D., Phar.D., F.A.C.P., Chairman’s address to the 
Endocrinological Society of the City of New York, 1922.) 


Our products are prepared from fresh glands of healthy 
food animals in our own laboratory, under the super- 
vision of our own staff of chemists. Every manufac- 
turing process has been carefully tested and every 
product for which there is a recognized chemical or 
biological assay is analyzed and standardized. 


EPINEPHRINE 

EPINEPHRINE CHLORIDE SOL. 
DESICCATED PITUITARY BODY, U. S. P. 
DRIED SUPRARENALS, U. S. P. 

DRIED THYROIDS, U. S. P. 

SOLUTION OF POST-PITUITARY 
CORPUS LUTEUM 

PANCREATIN, U.S. P. 


Insure potency and constancy of action by prescribing 
the products of 


G. W. CARNRICK CO. 


of R Products 
lll” 


417-421 Canal Street, New York, N. Y. 


= 
= 


The 


| Group 


\ \ THEN you specify “‘Adrenalin, P. D. & Co.’? in 

your prescriptions or orders, you give your patient 

the benefit of more than twenty years of manu- 

facturing experience with the pressor principle of the 

suprarenal gland, discovered by Takamine in 1900 and 

placed upon the market by Parke, Davis & Company in 
1901. 

Adrenalin is a life-saver in more senses than one. Its 
effect upon the arterial system and the heart is phenomen- 
ally swift and potent; while for antiphlogistic effect on 
the inflamed mucosa in nasal, laryngeal, rectal and genito- 
urinary conditions, it is unexcelled. Invaluable in shock, 
collapse, serum rash, and to control operative hemorrhage. 
The one reliable symptomatic remedy for asthma. 

Among our Adrenalin preparations the following deserve 
to be constantly kept in mind: 


ADRENALIN INHALANT (1:1000) 


Indicated in acute, subacute or chronic rhinitis, pharyngitis, tonsillitis, 
laryngitis; in scarlatinal angina, and in hay fever. A pronounced 
astringent. 


ADRENALIN OINTMENT (1:1000) 


Used for the same purpose as the Inhalant, and in urethritis for its 
astringent effect. A serviceable lubricant for urethral instruments. 
ADRENALIN SUPPOSITORIES (1:1000) 
ADRENALIN AND CHLORETONE 
SUPPOSITORIES 


In hemorrhoids, proctitis, rectal pruritus, or rectal fissure, these 
suppositories are very serviceable. Cone-shaped; melt at body tem- 
perature. Insert one suppository at night and one in the morning. 


Write us for booklet, ‘‘Adrenalin in Medicine.’’ 


PARKE, DAVIS & COMPANY 


Included in N. N. R. by the Council on Pharmacy and Chemistry of the A. M. A. 
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THIS IS THE 
PACKAGE 


Avoid 
imitations 


RACINE, wiS., U.S. A- 


Very reliable in the prescribed 
feeding of your patients. 


Nutritious food-drink, 
assimilated. 


easily 


Hemoglobinometer 
Dare Aluminum 


Blood is examined undi- 

luted. Complete operation 

from the puncturing of patient’s finger 
to cleansing of pipets takes but two 
minutes. 


The application and technic of exam- 
ination are described in all works of 
Hematology and Clinical Diagnosis. 


Rieker 


Coagulometer 


BRODIE-RUSSELL- 
BOGGS PATTERN 


Most accurate and 
quickest method for 
determining coagu- 
lative quality of the 
blood. 


For sale by all 
Supply Houses 


Write for descriptive 
circulars 


RIEKER INSTRUMENT COMPANY 
1919 Fairmount Avenue Philadelphia 


THE 
GLEN 


~< 


Situated tn the beautiful 
Finger Lakes region of 
New York State; clear, 
dry, invigorating at- 
mosphere 


OPEN THE 
YEAR ROUND 


RHEUMATISM 


The Glen Springs offers complete facilities 
for the scientific treatment of rheumatism. 
And, with its facilities for the treatment of 
heart disorders, it is prepared to receive 
patients suffering from rheumatism compli- 
cated with heart lesions. 


These facilities include: 


Concentrated hot brine baths of high specific 
gravity which give up heat readily and induce 
perspiration ; fomentation, bakes, packs, cab- 
inets, leucodescent light, approved modern 
electrical appliances and massage. 


The treatments are prescribed and super- 
vised by skilled physicians. Complete X-ray 
equipment for diagnosis and assistance in 
watching progress of conditions. The closest 
codperation between the professional per- 
sonnel at The Glen Springs and the patient’s 
home physician is always maintained. 


Illustrated and detailed booklets prepared especially for the 
Medical Profession on requesi 


William E. Leffingwell, President 
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e 
ZINC CHLORIDE 


7s indicated 


DEPENDABLE ond EFFICIENT ° 
The Line Chloride tn this particular 
| combination gives aq preparation of 
unusual therapeytic valye. --- 


we J LAVORIS CHEMICAL COMPANY | 


MINN. 


Only Heroic Measures will 


Save the Pregnant Woman 


who is anuric or in convulsions. Give her 
the undisputed benefits of alkali by starting 
its administration early. 


Patients do not tire of drinking KALAK WATER 
as they do of other methods of taking alkali. 


Each bottle carri k- 

ling form Several ‘grammes Kalak Water Company 
t 

nesium. New York City 


| 
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terative PANALGYN 


nalgesic 
Each fluidounce of Panalgyn contains Strontium Sal- 
icylate twenty grains, Strontium Iodide eight grains, 
Colchicine one fiftieth grain, Pilocarpine one eighth grain, 
Gelsemium one grain. 


The disagreeable taste of the Salicylate and the Iodide 
is effectually disguised in an aromatic vehicle, so that 
Pandlgyn will be found perfectly acceptable to the 
majority of patients. 


Panalgyn is indicated in the treatment of acute and 
chronic rheumatism, lumbago and gout. It will also be 
found of value in sciatica, rheumatic neuritis and allied 
pathological conditions. 


Sample supplied upon request. 


ARP & DOHME 
BALTIMORE 


New York Chicago New Orleans St. Louis Atlanta 
Philadelphia Kansas City San Francisco 


BASAL METABOLISM 


BY 
JOHN T. KING, Jr., M.D. 


Within the past few years basal metabolism determination has become so important 
wr the diagnosis and prognosis of certain diseases that every progressive practitioner must 
sossess a knowledge of the fundamentals of this work. 


Dr. King’s book appeals to the practicing physician. It accomplishes what no other 
book on basal metabolism has attempted. It reduces the subject to concise, practical 
form and stresses the value of the determination of basal metabolism in the actual practice 
of medicine. 


The physician should be able to recognize when basal metabolism determination is 
vorthwhile. He may refer his patient to a hospital or clinic for the actual determination, 
ut he himself must be able to interpret and make use of the results. 


All unnecessary discussion of theory and details of apparatus technic have been pur- 
sosely avoided. Emphasis has been placed upon conditions such as hyperthyroidism, 
ialnutritions, anemia, obesity, fevers, cardiac and nephritic diseases, skin conditions and 
nproper functioning of the glands of internal secretion. 


Useful Tables Bibliography Index 
Price, net, postpaid, $2.50 


WILLIAMS & WILKINS COMPANY, Socks sad journals Baltimore, Md., U.S.A. 


31 


tat Gr: and Colchicine 
} | 
j 
| 


S T S Diabetic Non-Carbohydrate 


PREPARED CASEIN 


FLOUR 43 


the patient 
easily makes 
the foods. 


Pan akes 


Pastry 
STRICTLY 


These palatable and hunger-satisfying foods are easily made in any home from LISTERS 


STARCH prepared casein DIABETIC FLOUR (self-rising.) A month’s supply carton (30 boxes of 
Flour)—$4.85, or fifteen days supply carton (15 boxes) $2.75. Easily followed recipes 
F REE for making more than twenty palatable and attractive (starch-free) foods come in each 


carton. Sent direct to your patient or the address of nearest agency given on request. 


Accepted by the Council 


LISTER BROTHERS, Inc. 


405 Lexington Avenue : 2 NEW YORK CITY 


TENS OF THOUSANDS 
NOW USE THE 


**STANDARD FOR BLOODPRESSURE ”’ 


BECAUSE 


its unvarying accuracy DESK MODEL $32.00 


yerpetually guaranteed 
(perpe ys )s 300 mm. calibration 
sensitive response to the 


user’s will, and that utter | KIT-BAG MODEL. . $31.00 


simplicity which makes it 260 mm. calibration 
so very easy to operate |POCKET MODEL . . $30. 
and so hard to get “out of 200 mm. calibration 


order,” combine to make WALLBOARD MODEL $28.( 


it the splendid, ser- 300 mm. calibration 
viceable instrument 


DESK ea a which users know it SUPPLIED THROUGH 
MODEL to be. YOUR DEALER 


W. A. BAUM CO., INc. - 100 FIFTH AVENUE - NEW YORK | 
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GRAY’S 
NATOMY 


THOROUGHLY REVISED AND RE-EDITED BY 


WARREN H. LEWIS, B.S., M.D. 


Professor of Physiological Anatomy, Johns Hopkins University, Baltimore; 
Research Associate, Carnegie Institution of Washington 


Imperial Octavo, 1417 Pages with 1283 Large and Elaborate Engravings 
Cloth, $10.00, net 


eading place, and it has not only maintained its position in its own subject, but has 

so become the best-known work in all medical literature in the English language. It is incom- 

parably the greatest text-book in medicine, measured by the numbers of students who have 

used it, and it is unique also in being the one work which is certain to be carried from college 
to afford guidance in the basic questions underlying practice. 


O? ITS ORIGINAL APPEARANCE, sixty-six years ago, it immediately took the 


[he special sections on Embryology and Histology are, as in the previous edition, distrib- 
uted among the subjects with which they naturally belong. ‘This arrangement emphasizes 
the unity of the three great divisions of human anatomy—embryology, microscopic anatomy 
ind gross anatomy—-and the advantage of their codrdinate study for the best understanding 
f the human body. Every section has been brought up to date, conspicuous for their 
wealth of new material being those on the architecture of the Heart Musculature, Embry- 
logy and the Ductless Glands. Special attention is called also to the matter on the 
Nervous System, the central connections of the Spinal and Cranial Nerves, Physiological 
Anatomy, Laws of Bone Architecture, Mechanics and Variations of Muscles and the rational 
presentation of the Sympathetic Nervous System. 


lilustrations—always an outstanding feature of Gray—have been added generously, and 
throughout the work colored pictures have been used even more extensively than heretofore. 
[he names of the parts are engraved, wherever possible, directly on the illustrations. Thus 
menclature, positions, extent and relations of the parts are seen at a glance. The 
ise of the B. N. A. nomenclature in English is employed and important references to 
the literature have been added at the end of each section. A superb index completes 
all the service which it is possible for a book to render. The new Gray reflects all the 
atest accessions to anatomical knowledge and embodies all that careful thought and 
unstinted expenditure can combine in a text-book. The price remains the same. 


MANUAL OF SURGICAL ANATOMY 


By 
ALBERT C. EYCLESHYMER, Ph.D., M.D. TOM JONES, B.F.A. 


Dean, College of Medicine, University of Llinois; Pro- and Artist and instructor, a eg of Anatomy, 


ssor and Head of Department of Anatomy, Histology and Embryology, University of 
Histology and Embryology Illinois 


IN PREPARATION. READY SOON 


8. WASHINGTON sguaRE LEA & FEBIGER PHILADELPHIA 
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ZINC CHLORIDE 
7s indrcated 


| and EFFICIENT ° 


| The Line Chloride tn this particular 
La combination gives q preparation of 
unusual therapeytic value. --- 


J LAVORIS CHEMICAL COMPANY | 


Only Heroic Measures will 


Save the Pregnant Woman 


who is anuric or in convulsions. Give her 
the undisputed benefits of alkali by starting 
its administration early. 


Patients do not tire of drinking KALAK WATER 
as they do of other methods of taking alkali. 


Each bottle carries in spark- 


6 Church Street 
New York City 


HEALING | | 
| 
| 
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PANALGYN 


Lnalgesic 


Each fluidounce of Panalgyn contains Strontium Sal- 
icylate twenty grains, Strontium Iodide eight grains, 
Colchicine one fiftieth grain, Pilocarpine one eighth grain, 
Gelsemium one grain. 


The disagreeable taste of the Salicylate and the Iodide 
is effectually disguised in an aromatic vehicle, so that 
Pandlgyn will be found perfectly acceptable to the 
majority of patients. 


Panalgyn is indicated in the treatment of acute and 
chronic rheumatism, lumbago and getit. It will also be 
found of value in sciatica, rheumatic neuritis and allied 
pathological conditions. 


Sample supplied upon request. 


SHARP & DOHME 
BALTIMORE 


New York Chicago New Orleans St. Louis Atlanta 
Philadelphia Kansas City San Francisco 


BASAL METABOLISM 


BY 
JOHN T. KING, Jr., M.D. 


Within the past few years basal metabolism determination has become so important 
1 the diagnosis and prognosis of certain diseases that every progressive practitioner must 
sossess a knowledge of the fundamentals of this work. 

Dr. King’s book appeals to the practicing physician. It accomplishes what no other 
ook on basal metabolism has attempted. It reduces the subject to concise, practical 
form and stresses the value of the determination of basal metabolism in the actual practice 
medicine. 


The physician should be able to recognize when basal metabolism determination is 
vorthwhile. He may refer his patient to a hospital or clinic for the actual determination, 
ut he himself must be able to interpret and make use of the results. 


All unnecessary discussion of theory and details of apparatus technic have been pur- 
sosely avoided. Emphasis has been placed upon conditions such as hyperthyroidism, 
ialnutritions, anemia, obesity, fevers, cardiac and nephritic diseases, skin conditions and 
nproper functioning of the glands of internal secretion. 


Useful Tables Bibliography Index 
Price, net, postpaid, $2.50 


WILLIAMS & WILKINS COMPANY, Becks ‘cad Journals Baltimore, Md., U.S.A. 
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Diabetic Non-Carbohydrate 


LISTERS 


PREPARED CAS 


DIABETIC 


The Cookies 
prescribes 
the Flour— Par akes 


the patient 
easily makes 
the foods. 


STRICTLY 
STARCH 
FREE 


These palatable and hunger-satisfying foods are easily made in any home from LIST! Rs 
prepared casein DIABETIC FLOUR (self-rising.) A month’s supply carton (30 boxes « 

Flour)—$4.85, or fifteen days supply carton (15 boxes) $2.75. asily followed recipes 
for making more than twenty palatable and attractive (starch-free) foods come in each 
carton. Sent direct to your patient or the address of nearest agency given on request. 


Accepted by the Council 


LISTER BROTHERS, Inc. 


405 Lexington Avenue NEW YORK CITY 


TENS OF THOUSANDS 
NOW USE THE 


**STANDARD FOR BLOODPRESSURE ”’ 


BECAUSE 


its unvarying accuracy MODEL 


(perpetually guaranteed), 
sensitive response to the 
user’s will, and that utter 
simplicity which makes it 
so very easy to operate 
and so hard to get “out of 
order,” combine to make 
it the splendid, ser- 
viceable instrument 
which users know it 
to be. 


THE 
DESK 
MODEL 


$32.00 
300 mm. calibration 


KIT-BAG MODEL. . $31.00 


260 mm. calibration 


POCKET MODEL . . $30.0 
200 mm. calibration 


WALLBOARD MODEL $28.0) 
300 mm. calibration 


SUPPLIED THROUGH 
YOUR DEALER 


W. A. BAUM CO., INC. - 100 FIFTH AVENUE - 


NEW YOR‘ 
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GRAY’S 
ANATOMY 


THOROUGHLY REVISED AND RE-EDITED BY 


WARREN H. LEWIS, B.S., M.D. 


Professor of Physiological Anatomy, Johns Hopkins University, Baltimore; 
Research Associate, Carnegie Institution of Washington 


Imperial Octavo, 1417 Pages with 1283 Large and Elaborate Engravings 
Cloth, $10.00, net 


( \ ITS ORIGINAL APPEARANCE, sixty-six years ago, it immediately took the 

eading place, and it has not only maintained its position in its own subject, but has 
also become the best-known work in all medical literature in the English language. It is incom- 
parably the greatest text-book in medicine, measured by the numbers of students who have 
used it, and it is unique also in being the one work which is certain to be carried from college 
to afford guidance in the basic questions underlying practice. 


[he special sections on Embryology and Histology are, as in the previous edition, distrib- 
uted among the subjects with which they naturally belong. This arrangement emphasizes 
the unity of the three great divisions of human anatomy—embryology, microscopic anatomy 
ind gross anatomy—and the advantage of their codrdinate study for the best understanding 
f the human body. Every section has been brought up to date, conspicuous for their 
wealth of new material being those on the architecture of the Heart Musculature, Embry- 
logy and the Ductless Glands. Special attention is called also to the matter on the 
Nervous System, the central connections of the Spinal and Cranial Nerves, Physiological 
\natomy, Laws of Bone Architecture, Mechanics and Variations of Muscles and the rational 
presentation of the Sympathetic Nervous System. 


I|lustrations—always an outstanding feature of Gray—have been added generously, and 
throughout the work colored pictures have been used even more extensively than heretofore. 
lhe names of the parts are engraved, wherever possible, directly on the illustrations. Thus 

menclature, positions, extent and relations of the parts are seen at a glance. The 
use of the B. N. A. nomenclature in English is employed and important references to 
the literature have been added at the end of each section. A superb index completes 
all the service which it is possible for a book to render. The new Gray reflects all the 
atest accessions to anatomical knowledge and embodies all that careful thought and 
unstinted expenditure can combine in a text-book. The price remains the same. 


MANUAL OF SURGICAL ANATOMY 


By 
ALBERT C. EYCLESHYMER, Ph.D., M.D. TOM JONES, B.F.A. 


Dean. College of Medicine, University of Illinois; Pro- and Artist and instructor, Department of Anatomy, 
ssor and Head of a of Anatomy, Histology and Babee 
Histology an i 


ogy, University of 
Embryology Illinois 
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175 5;——One Hundred and Forty Successful Years_— 19.24 


of Sixth Street and South Washington Square, Philadelphia. It is the newest of a 

number of fine modern buildings that now adorn the square on all sides. The style 
of architecture is the Italian renaissance, and the building is finished in white stone 
which lends itself very well to this type of architecture. Constructed entirely of reinforced 
concrete, brick and stone, it is fireproof throughout. Here are located the general offices, 
stock and shipping departments, also a spacious lobby and redding room for the con- 
venience of visiting physicians. No manufacturing is done here, the printing plant, bindery 
and warehouse being separate units. 


( N THE opposite page is shown the new building of LEA & FEBIGER, at the corner 


(he occupancy of this new building marks the beginning of a new era in the history 
of this firm, which now spans three centuries. The business dates back nearly to the close of 
the Revolutionary War, being established in 1785, and thus antedates the Constitution of 
the United States by four years. It has been in continuous operation ever since, has with- 
stood the vicissitudes of almost a century and a half, and through the many alternations of 
peace and war, prosperity and depression, has invariably maintained its commercial honor 
and never failed to meet its obligations to the day. 


In the early days the firm gave its attention to general literature, and published Wemyss’ 
biographies of Washington and Marion, Jefferson’s “ Notes on Virginia,” and (in this country) 
the Waverly Novels, the works of Dickens, of Washington Irving, the novels of Fenimore 
Cooper, the “Encyclopedia Americana,” and other famous books. For the greater part 
of its existence, however, it has specialized in Medicine. For sixty-six years it has 
been the publisher in America for Gray’s Anatomy, the most famous work in all medical 
literature and the one which has been termed “The Bible of Medicine.” It is also interest- 
ing to note that The American Journal of the Medical Sciences is now in its one hundred and 
fifth year of continuous publication, having been established in 1820. 


It has always been a source of deep gratification to the firm that the extension of its 
business meant likewise the extension of knowledge. It has always entertained a high 
sense of respect for its own imprint, and has felt a just pride in the belief that its name on 
a title page is an indication of the worthiness of the volume in which it appears. With 
greatly enlarged facilities of the most modern type, the firm confidently looks forward to 
an even greater increase in the volume of its business than in recent years, gratifying as 
that has been. For a continuation of the prosperity which has now, for one hundred and 
forty years, never failed to accompany the operations of the house, the firm relies upon a 
maintenance of its tradition of honorable dealing and unflagging industry, and upon what 
has been its greatest asset throughout its entire history—the Good Will of the Medical 
Profession. 


Washington Square LEA & FEBIGER Philadelphia 
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Have You These 
NEW BOOKS and EDITIONS? 


MODERN UROLOGY 
Edited by Huau Casot, M.D. New (2d) Edi- 
tion. Two octavo volumes, totalling 1572 pages 
with 686 engravings and 19 plates. 

Cloth, per set, $18.00, net. 


TREATMENT of DIABETES MELLITUS 
By Euurorr P. Josurin, M.D. New (3d) Edition. 
Octavo, 784 pages, illustrated. Cloth, $8.00, net. 


DIABETIC MANUAL 


By P. Josuin, M.D. New (3d) Edition, 
12mo, 211 pages, illustrated. Cloth, $2.00, net. 


PHARMACOLOGY and THERAPEUTICS 
By Artruur R. Cusuny, M.D. New (8th) Edi- 
tion. Octavo, 707 pages with 73 engravings. 


Cloth, $6.00, net. 


MANUAL of PROCTOLOGY 

By T. Currrenpen Hii, M.D., Harvard Grad- 
uate School of Medicine. New. 12mo, 280 
pages with 84 engravings. Cloth, $3.25, net. 


ELEMENTARY ANATOMY and PHYSIOLOGY 

By Mary Rees Mu.tutner, M.D. Octavo, 367 

pages with 301 engravings in black and colors. 
Cloth, $4,50, net. 


Modern Aspects of 
THE CIRCULATION in HEALTH and DISEASE 
By Car. J. Wiacers, M.D. New (2d) Edition. 
Octavo, 662 pages, 204 engravings. 

Cloth, $7.50, net. 


BRAUN’S LOCAL ANESTHESIA 


Translated from Sixth German Edition and 
Edited by Matcotm L. Harris, M.D., Chicago 
Policlinic. Octavo, 411 pages with 231 illus- 
trations in Black and Colors. Cloth, $5.00, net. 


OBSTETRICAL NURSING 
By Cuar es 8. Bacon, University of Illinois and 
Chicago Policlinic. New (2d) Edition. 12mo, 
340 pages with 126 illustrations. 

Cloth, $2.75, net. 


HYGIENE and PUBLIC HEALTH 


By Grorce M. Price, M.D. New (3d) Edi- 
tion. 12mo, 306 pages. Cloth, $2.25, net. 


Medical and Sanitary 


INSPECTION OF SCHOOLS 


By W. Newmayser, M.D. New (2d) Ed 
12mo, 462 pages with 79 engravings and 6 p! 


GRKEN’S Manual of 


Cloth, $4.00 


PA. GOLOGY and MORBID ANATOMY 
Revised by W. C. Bosanqugt, M.D., and ( 
Witson, M.D., Charing Cross Hospital, London 
New (13th) Edition. Large 12mo, 624 pag 

244 engravings, 6 colored plates. 
Cloth, $7.50, net 


THE DIETARY of HEALTH and DISEASE 


By Gurrrupe THomas, University of Minn 
sota. New. 12mo, 210 pages, illustrated 


Cloth, $2.25 


ORTHOPEDIC SURGERY 


By Wuirman, M.D. 


New (7th) Ed 


Octavo, 993 pages with 877 engravings. 
Cloth, $9.00, » 


DISEASES of the SKIN 


By Frank Crozer M.D. New (2d 
Edition. Octavo, 595 pages, 229 engravings, 
Cloth, $6.50, net 


14 plates. 


Manual of CHEMISTRY 


By W. Stmwon, M.D., and Dante. Bass, P: 
New (12th) Edition. Octavo, 667 pages 
engravings, 7 colored plates. Cloth, $5.00 


NUTRITION and CLINICAL DIETETI( 


By H. S. Carirsr, M.D., P. E. Howe, Pu 
and H. H. Mason, M.D. New (8d) Editi 


Cloth, $7.50 


INDIVIDUAL GYMNASTICS 


By C. Drew. 


New (2d) Edit 


12mo, 260 pages, 109 engravings. 


Cloth, $2.00, 


FUNDAMENTALS OF BACTERIOLOG) 
By Cuarues B. Morrey, M.D. New (8d) 
tion. 12mo, 344 pages, with 171 engravings 


6 plates. 


Cloth, $3.50, 


QUALITATIVE CHEMICAL ANALYSIS 
By Tueo. J. Brapiey, A.M., Pu.G. New 


Edition. 12mo, 173 pages. 


Cloth, $2.5 


APPLIED ANATOMY and KINESIOLO® 
By WiLBuR Bowen. New (3d) Edition. Ox 


352 pages, 217 engravings. 


Cloth, $3.75 
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Just off Press 


BASAL METABOLISM ano oisease 


By EUGENE F. Du BOIS, M.D. 


Medical Director, Russell Sage Institute of Pathology; Associate Professor of Medi 
Cornell University Medical College 


Octavo, 372 pages with 79 engravings. Cloth, $4.75, net 


| ») \SAL METABOLISM has become of considerable importance. Most of the literature 
) which deals with it, however, is written primarily for research workers or physiologists. 
book brings basal metabolism out of the realm of pure physiology into the domain of clinical 
ine. It is written for physicians and surgeons, students, physiologists and for dietitians. 


e development of ten years’ work with the metabolism of protein, fat and carbo- 
nly respiration calorimeter which meas- hydrate in health and disease, also the general 
heat by the direct and indirect methods principles which must be applied to all dieta- 
lishec *n a hospital, the book views the ries. Indeed this book might also be called 
ect from the standpoint of the physiologist ‘‘FUNDAMENTAL PRINCIPLES OF DIETETICs.”’ 
the practical clinician. 

Part I (8 chapters) considers metabolism in 
is far more than a mere discussion of pe one aang Gases, Apparatus, Technic, 
metabolism, since it deals with the funda- Calculations, Surface Area, etc. Part II 

tals of the science of metabolism andthe (11 chapters) is devoted to the thorough con- 
of all dietaries. Dr. Du Bois discusses sideration of Metabolism in Disease 


Principles of Biochemistry 


and Related Sciences 


By T. BRAILSFORD ROBERTSON, Ph.D., D.Sc. 


fessor of Physiology and Biochemistry, University of Adelaide, South Australia; Forn 
Professor of Biochemistry, University of Toronto; Professor of Biochemistry 
and Pharmacology, University of California 


leriy 


New (2d) Edition. Octavo, 796 pages with 57 engravings. Cloth, $8.50, net 

r HIS EDITION is 163 pages larger than the preceding, a number of changes 

and a considerable amount of new matter having been incorporated. 

These have been rendered necessary by the advances in our knowledge, 

|, in part, have been indicated by the experience gained in the employment of 

book as a text for students of medicine and science. Many suggestions 
eived from friends and reviewers have also been adopted. 


\lmost every chapter has undergone considerable revision. The sections 
ling with the regulation of the NEUTRALITY of the BLoop, with CoLLotbs, and 
th METABOLISM in DIABETES have been much expanded by the incorporation 
new material and fuller treatment of the old. The chapter on GrowTH has 
n almost entirely rewritten and a new chapter has been added on the RELATION- 
p of GRowTH to Diet. New Sections have been added dealing with RACEMIZED 
TEINS, the Functions of the NucLeic Acips and the INCLUSION of the 
VIRONMENT as a FACTOR in the EVOLUTION of the HIGHER ANIMALS. 
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INDEX TO ADVERTISERS 


TO OUR SUBSCRIBERS—only ethical products of the highest quality ca 
The firms listed below merit your full confidence, al! are 
Will you kindly mention THe JourNnaAL when 


advertised in this Journal. 
recognized leaders in their fields. 
writing them? Thank you. 


Apparatus and 


(Colorimeters, H 
Micrescopes, Sterilizers, Supplies, ete. 


PAGE 
Hynson, W esteott & ee 20 
Marbel Blood Calculator Co.......... 18 
Rieker Instrument Co................ 29 
Asthur FH. Thomas Oo................ 3 
Binders, Supporters, etc. 
Katherine L. Storm, M.D............. 21 
Basal Metabolism Apparatus 
Arthur Thomas 3 
Toledo Technical Appliance Co. . >) 
Blood Pressure Apparatus 
Becton, Dickinson & Co.............. 10 


Biologicals, Drugs and Pharmaceuticals 


Abbott Laboratories................. } 
Arlington Chemical Co................ 15 
| 14 
Caloo Chemical 5 
G. W. Carpriok Co...............5. 27 
Deshell Laboratories. . . 
Fairchild Bros. & Foster.............. 5 
Hoffmann-LaRoche Chemical Works... 6 
Hynson, Westcott & Dunning......... 20 
Lavoris Chemical Co................. 30 
Lederle Antitoxin Laboratories ....... 20 
Maltbie Chemical Co................. 21 
3 
National Aniline & Chemical Co...... 18 
New York Intravenous Laboratory.... 26 
Najol Laboratories. 23 
Parke, Davis & Co.............. 
Schering & Glatz, Inc................. 19 
3 

24 
Smith, Kline & French............... 26 
Winthrop Chemical Co............... 25 


Chlorine Apparatus 
Wallae 


»& Tiernan........... 


Electrical Diagnostic Instruments 
Electro Surgical Instrument Co... .. 


Electrocardiographs 
Cambridge Instr. Co...... IS 


Foods, Beverages, etc. 
Borcherdt Malt Extract Co....... 3d Cover ey 
Célestin’s Vichy 
Chicago Dietetic Supply House....... 


Corn Products Co. .............. 
Farwell & Rhines.................. 2] t 
The Fleischmann Co............... 2 ed 


The Jell-O Co. 
Joint Coffee Trade. 

Horlick’s Malted Milk Co........... 
Laboratory Products Co.. 
Lister Bros., Inc............. 

Mellin’s Food “4th Ce 


Acidophilus Milk 
Lederle Antitoxin Laboratories ..... 


Malt Sugar 
Borcherdt Malt Extraet Co.......: sd 
Radium 
Radium Chemical Co....... 2d ¢ 
Radium Emanation 
Radium Emanation Corp. .. 3d | 


Resorts and Hotels 


Battle Creek Sanitarium......... 
Chalfonte-Haddon Hall....... 
The Glen Springs..... 
The Homestead, Hot Springs, ; 


Scales (Dietetic and Nursery) 


Sutures and Ligatures i 


Syringes, Needles and Thermometers 


Becton, Dickinson & Co............. 


X-Ray Apparatus, Tubes, etc. it 


Miscellaneous 


Balak Water Co... 
Lea & Febiger..... 
Williams & Wilkins Co.... 
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ATLANTIC CITY 


Every season of the year is enjoyable at these two 

Fall and Winter delightful hotels on the Boardwalk. During the 

Outdoors: winter of December, 1923, January and February, 

GOLF 1924, they entertained an average of 598 guests 

_ RIDING each day. Whether you take time off in Winter or 

ON THE BEACH S Soni ff ‘ill al bod 
BOARDWALK ummer, Spring or Autumn, you will always fin 

ACTIVITIES healthful recreation and rest at hospitable, home- 

AVIATION like Chalfonte-Haddon Hall. 


American plan only. Always open. 
Illustrated folder and rates on request. 


LEEDS and LIPPINCOTT 
COMPANY 


On the Beach and the Boardwalk 
In the very center of things 
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B-D PIRODUCTS 


Made for the Profession 


ACE Bandages are useful 
to every physician 


ACE Bandages are made of long staple Sea Island 
cotton and possess the elastic qualities of rubber 
bandages, though containing no rubber. They can be 
sterilized by boiling or washed 

withoutinjury The porousweave 

insures coolness and comfort and 

the soft feathered edges will not 

ravel. 


ACE Bandages stretch without 
narrowing, roll evenly without 
need of reversing, fit comfortably 
and exert a constant firm pressure 
which can be varied to meet 
conditions. 


ACE Bandages are indicated in the 


treatment of : 


Varicose Veins Ulcers 
Weak Joints Sprains 
Dislocations Strains 
Abdominal or Breast Support 
Seasickness Whooping Cough 


and wherever pressure or support is needed 


Supplied through dealers 


BECTON, DICKINSON & Co. 


RUTHERFORD, N. J. 


Makers of Genuine Luer Syringes, Yale Quality Needles, B-D Thermometers, 
Ace Bandages, Asepto Syringes, Sphygmomanometers and Spinal Manometers 


Jour. Mep. Sc:. 


| 

| 
PR 
Tk 
| PR 
TH 

SP 

CO 

| 
| OB: 

» 

| 

| At 
INC 

1() 


TUMORS @ 


THE RESULT 


CH 


THE PRESSE 


wl 
BONE 
LE 
SPLENIC 
By ED 
FACE 
COMBINES 
REPOF 
THE TREA 
OBSERVATIG 
STRA 
PRIMARY @ 
M.D. 
THE PATHW 
A NEW V 
AURICU 
M. 


INDEX To A 


Philadel 


— 
COPYRIGHT, 
Pu 3 


= 
Voi. 
TH 
PROGNOSIS™ 
THE PROGNG 
PROGNOSIS 


ry 
pd | 
t 
ugh 
eede: 
O. 
omet 
nomet 


